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DESCRIPTION

THE FRONTISPIECE.

IN the upper part of the plate ij reprefented The
ECONOMICAL LABORATORY of GUTTON,

which may be (eeci to confill of an Argand's lamp, and

a frame work with a ring, in which a retcrt is lufpend-

ed ever the lamp. The retort is connected with its re-

cei'ver, in which is received whatever on paffing over

vviii QonqenCe into 2. fluid ftate. Fronv the receiver pro-

ceeds a tubcy through which the feveral gafeous matters

which are extricated pafs into their proper recipient. To
prevent the efcape of the gas, this tube paffing through

fwater; or, if the gas is fuTceptible of abforption by wa-
ter, through (QUICKSILVER, which is contained in the

PNE,UMATic tt'nugh, opens underneath the receiver^

which is a glafs veiiel inferred in the fluid contained in

the troughs To prevent any accident arifing from the

diiFerence between the elailicity of the contents of the

v^ilels and that of the external air, the re'verfed fyphon

or tuhe offafety ofWELTER is employed, which ads iti

this manner. Into the upper bell-fhaped vefil;!, which

is nearly of the fame magnitude as the bulb at the lower

end of the tube, a quantity of fuitable fluid, fomewhat
lefs than the contents of that veiTel, is put. Then, if

the clafticity of the contents of the vefTels be lefs than

that of the external air, the fluid will defcend into the

bulb, and atmofpheric air will follow, and pafs through

the fluid into the vefTeh ; but, on the contrary, if the

elaflicity of the contents be greater, the fluid will be
either fuftained in the tube, or driven into the bell-fliaped

veiTel ; and if the force be flrong enough, the gafeous

matter v^ill pafs through the fluid, and in part eicape.
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Thus is formed the pneumato-chemical appa-
ratus. By reverfing the frame-work, removing that
piece to which the neck of the retort was fufpended, and
ihortening the glafs chimney of the lamp, the apparatus
is rendered fit to perform evaporation or faline fujiotit a
CAPSULE of glafs, piatina, &c. being placed on the
ring inftead of the retort; or, a triangle of iron being
placed on the ring, a fraail crucible may be fubfti-

tuted.

A fuller defcription of this apparatus is to be found
in Mr. Nirholfon's excellent Journal.

The Tablet in the lower compartment of the plate ex-
hibits the CHARACTERS employed by Hafenfratx
and Adet, for the f) mbolical expreffion of the fubjtds of
chemJftry, and of iheir aflinitles and compofition.

The f:rll thara^sr in the firll column, denotes light ;

the one beneath it caloric, to which fucceed oxy-
gen and NITROGEN. Thefe four are Jiviple fuhjlati'^

ces, ivhich may ex'iji in a gafcous Jrate at the ordinary

Jlate of the atmofphere. The next denotes fixed al-
kali, which, by the central infertion of the initial let-

ter, ferves to denote either pa-ajh or fpda. The laft

Qharadfr in this column is that of simple earths,
which by tlie initial letter is made to denote limej Jili^

Cti, or any other fimple earth.

The four firft charaders in the fecond column denote

fimple ccmhiifible fuhJlanceSi commonly called inflamma^

^/e, in this order, suLPHu R, hydrogen, carbon,.
PHOSPHORUS, The next charafter is a circle denoting

METALS, a point in the centre denoting gold, and
the initial letter placed in the fame manner diftinguifli-

ing all the others. The next character, a fquare, de-

notes radical acidifiable compoundsy <whofe bafes are but

little knoivnt fuch as the muriatic, boracic, &c^
the particular radical being marked by defcriptive let-

ters in the centre.

The firft charafter of the third column, a lozenge,

denotes certain cotnpoundfubfancej not ha<ving acidifable

bafesy nor having been yet compounded by fynthefis ;

thefe are ether, alcohol, fixed oil, volatile
OIL, bitumen, mucus, and are alfo denoted by thei«



initial letters. To denote the addition cf caloric, in fuch

a portion, to any fubflance as gives it the ftue of flu-
idity, the charader for that fabftancc is afiixed to the

bottom of the perpendicular line which ftands for calo-

ric ; and its gaseous iiate is implied by its being Jf-

fixed to the upper part of the perpendicular line. The
PRESENCE OF OXYGEN is dcHOtcd by the addition of

the hcri-x.ontal line, which is the charadler denoting it ;

if this be feparated by a /mall break, and placed loiver

than the other character, a super-oxyg e n atign is

imf>lied ; and the higher it is placed the lefs the degree

offuppofed acidity* To illuftrate this, the fecond cha-

racter is that of water in its fimpleft ftate (ice) being

made by joining the charafters of oxygen and hydro-

gen ; it is followed by that of /^.v/.-/ water, and of water

in ftate of gas, by the proper difpofition of the fymbol

reprefenting caloric. The fifth in this column is the

charader marking oxy-nitric acid, and is follow-

ed by NITRIC ACID.
The firil in the fourth column is that of nitrous

ACID, followed by nitrous acid gas, nitrous
OXIDE gas, and oxidule or oxide of nitrogen
GAS. In this manner is defignated all tl\e other com-
pounds of oxygen and caloric with different bodies.

Thus, for farther illuftration of this point, the fifth cha-

rader denotes concrete arfenic acid, and the fixth, ox-
ide of arfe?iic.

The firll character of the fifth column is that of am-
monia, formed by Hydrogen and Nitrogen; the fecond

is that of sulphur ets ; the third, ofpHOSPHURETs;
the fourth, of carburets ; the fifths of amalgams;
and the fixth, of alloys.
The firil charader of the iixth column is that of ace-

tates, this character being formed by the union of that

of acetic acid and earth, denotes an acetate nvith

an earthly bafe : this is followed by acetites, bom-
BiATEs, carbonates, benzoates, and borates.
The fevench column contains, camphorates, ci-

trates, fluates, formiates, lactates and
callates, in the order here mentioned,

A 2
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The eighth column contains, malatbs, muri-
ates, OXY-MURIATES, NITRATES, NITRITES, and
OXALATES.
The ninth contains, acidulous oxalates, phos-

phates, PHOSPHITES, PRUSSIATES, SULPHATES
and sulphites.
The tenth contains, acidulous sulphates, sul-

phates with excess of ease, succinates, ar-
SENIATES, ACIDULOUS ARSENIATES, ARSENlATEfi
WITH EXCESS OF BASE.
The charafters for the remaining compounds of alka^

Uney earthy y or metallic bafesy with the tartarous,
MOLVBDIC, TUNGSTIC, chromic, SUBERIC, ZOO-

NIC, PYROTARTARIC,PYROMUCIC,PYROLIGNIC»
saccholactic, and sebacic acids, may be ea-

fily infeired from an attentive confideration of the for-

mation of the charadlers already defcribed.



PREFACE

THE following assemblage of chemical facts

was formed, with the hope of rendering it an a-

greeable pocket companion for the lovers of Che-

tnistry in general; and more particularly so for
those who niaif he just engaging in the study of

this most useful and interesting science. To the

latter the Author hoped it might be more particu-

larly beneficial: furnishing, like a bird^s eye view

to a traveller, a general view of the relation and
connection of the several parts of that region,

which is soon to become the object of a nearer and
closer investigation.

It is hardly necessary to acknowledge the Au-
thor's obligations to the various labours of Berg-
man, FouRcROY, Lavoisier, Chaptal, Kir-
wan, Hatchett, Pearson, Babington, £Cf.

as they must appear oyi the face of the work.

Like the bee, he has roved freely, in search of



maferials; and shall be highly gratified if it ap^

pear that lie has even faintly imitated its skill in

selection and arrangement.

May this little Compendiwm lead fresh admi-

rers into the delightful walks which are to befound
in this department of sciencey where wide scenes

of interest and amusement are constantly opening

upon the mind. May it point out the indispensa-

ble connection between Chemistry and ynost other

sciences; arid the vast advantages a knowledge of

its principles may yield to those who are engaged

in the most useful and profitable arts; and there^

by induce those who are not of the medical pro-

fession, to seize the opportunity of obtaining ful-

ler information, by the pleasing and e.vpeditious

mode of Public Lectures.
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CHEiMISTRY,

CHEMISTRY is the Science which difcovers the con-

ftituent principles of bodies, the refults of their vari-

ous combinations, and the laws by which ihofe combina-

tions are afFe6\ed.

Chemical inquiries are profecuted by certain operations

or proceffes ; which are performed cither by
Analysis, or Decompofition., or by Synthesis, or

Compofition. Thefe operations depend on the affinities, or

powers of attraction, which a£l on bodies, and on the ele-

mentary parts of bodies.

The Attraction of Aggregation is that by
which the homogeneous particles of bodies are united.

The Attraction, or Affinity of Composition,
is that by which the heterogeneous particles of bodies are

united. The general principles, or laws by whxh this

power a6ls, are—
1

.

It takes place bet^veen the cozftituent parts of bodies of
different natures. Thus acids combine with alkalies, alka-

lies with fulphur, metals with acids, &c.

2. It aSfs in the in-verfe ratio of the aff7iity of aggregation.

For as it appears to a6l on the infinitely fmall particles of
bodies, its operation rauft be impeded by that force of ag-
gregation which allows but few of thefe ultimate molecules
to be expofed to its influence. Thus metals are not a6led

on by fulphur or faline fubftrmces, whilft each retains a

folid form ; but when by a ftate of fluidity, a more extend-
ed application of the particles of one of the bodies takes

place, the capacity of a6lion is thereby increafed, and a

combination enfues, which, in t!.e cafe of a folid and a
fluid body, is termed folution ; and the fluid body has been
termed a fol^jenty and has been fuppofed to a6l with a fupe-
rior de-ree of force than the folid aggregate. This, how-
ever, is not the cafe, ii nee the a6lion is equal on both fides

;

and the new combination is the confequence of the affinity

of compofition between the two fubllances exceeding the
afEnity of aggregation.

B
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^. Bodies y immediately on being united hy it^fi'.ffer a change
tftemperature. This depends on the change which takes place
with lefpefl to the degree of attraClion tor the matter of heat.

4. "The Compound poJ]'<-J[es properties differing fre?n thofe
nvhich ^jjere before pojj'ejj'ed by the bodies of ivkich it is com-
pofed. This difference may exid not only in the tafte, but
alio in the conliftence, form, fmell, colour, fufibility, &c.

5. All bodies harue their o^ivn peculiar affinities 'voith other
bodies. Thus fome bodies refufe to unite, whilil others
form an almoft infeparable union.

By obtaining a knuvv'ledge of the powers of thefe refpec-

tive affinities, the rfii'ult of different combinations may be
previoufly al'certained. This i«;nowledge is obtained by
meafuring the difficulty with which combinations are de-
ilroyed, on the application of other fubflances. Thus an
acid may be preferved in union with a metal, by a certain

degree of elective attraction ; but on an alkali be-

ing prefented to this compound, a decompofition takes
place, the alkali immediately unites with the acid, forming
a new combination, and manifefting a fuperior degree of
jattroMion, the raetaJ being at the fame time feparated in a
precipitate. This is termed a cafe oi decornpofition by sin-
<3LE ELECTIVE ATTRACTION, ory^W//^ «J^/iZ{>', in which
one of two principles is difplaced by a third.

But when two bodies, each coniiiling of two principles,

fuffer decompofition, by a re<:iprocal exchange and union of
their elements, by which two new compound bodies are

produced, this change is faid to be effe61:ed by DOUBLE
ELECTrvE ATTRACTION, or double Affuity. Mr. Kir-
wan employs the term, Siuiefcent Affinity^ to mark that, by
virtue of which, the principles of each compound adhere to

each other ; and Di'vellent Affinity, to diftinguifli that by
which the principles of one body unite, and change order

with thofe of the other.

Confidei'ing the degrrees of afHnity to be precifely as the

poJEts of faiuration, he therefore marks the degree of af-

finity of any body with an acid, by the quantity of that bo-
dy which may be difiblved in 100 parts of the acid. Thus
Aippofmg 96 grains of lime to be required to faturate 100

grains of nitric acid, he takes 96 for the numerical €x-
prefTion of its degree of affinity with that acid. The af-

finity of pot-a/fc with the fame acid he thus finds to be 215,

and therefore fays, the affinities of lime and of pot-afli to

nitric acid is as 96:2155 and that, therefore it may be

inferred that a combination of nitric acid and lime rauft be

decompofed by pot-afh.
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Thefe numbers however are not to be considered as ex-

preflive of the exail forces of attra6lions, but rufficiently io

io enable us to foretel decornpofitions and conipofrtions.

The real nature of what are termed reciprocal attraBions^

cannot be underitood, unlcfs tlie ngency of certain interpo-

iing attraflions be ah'b coiuldertd, Aich as thofe of caloric,

light, and the furrounding air j with the diffLience of cohe-

ijon, and of gravitation in the particles of the compounds,

as well as in The particles of the menlhua and bafes, &c.

Thefe apparent reciprocal affinities being generally the re-

fult of certain combinations not hitherto fufficiently ex-

amiued, ''' v

OF EARTHS,

EARTH Is an inodorous, dry, brittle, uninflammable,

naturally white, and generally taAelefs fubftance ; of very

fparing folubility in water, but foiuble in one or other of

the acids : from which folution no precipitate is produced

by prufliate of pot-aHi, or of lime. Sp. gr. to water not

exceeding 5 to j. There appear to be nine different earths,

W'hich may be confidered as fimple fubliances.

1. Lime, when perfectly pure, is termed SlJJlCK'

LIME, or pure calcareous earth. To obtain it in that iiate,

after clearing it as much as poflible from extraneous matters,

it muft be long expofed to a flrong heat. It is then white,

moderately hard and brittle, and its fpecific gravity 2,3. It

yields a hot burning tafte, changes violets green, and cor-

rodes animal and vegetable fubflances. It heats and burft*

by the application of water, 100 grains abforbing 28,7 of
water, and becoming SLAKED LIME, during which
change a degiee of phofphorefcence may be difcovered in the

dark.

It requires nearly 700 times its weight of water to hold it

in folution ; this folution, which is called LIME V/ATER,
has rather an arid talte ; on expofure to the air the linie

feparates from it.

Lime combines with 2i\\ aciJs, particularly with xhe nitric

and muriatic : thefe folutions chryftallize difHcuUly and
yield the lime to the fnlfburic.

Lime alone is infufible, it may however be fufed \jiheii

joined with Jllica and clay. Mixed with borate or fhof-
fhate of foda, it is fufed without effcTvefcence. It has

been fuppofed to be entirely of animal origin ; but this is

lioubtftil where it exifls as primitive lime-ftone, or in granit-e.
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a. Magnesia has not been met with native in anuncom-
bined liate. When pure it is Very light and white, and
requires 7,900 times its weight of water to hold it in folu-
tion. Sp. gr. about 2,3. It combines with all the acidsf
the fulphuric taking it from the nitric or muriatic without
form'ng a precipitate.

It is as infufible as lime, and like it is fu fed when mixed
with the fhojphatey or borate of foda^ and without efFer-

vefcence.

3. Alumine, otEARm OF ALUMt is the true ^r^z7-
laceous pdLYt of common clay. It is never found pure, in a
piiative Hate. Vvl^ pure it is white, fmooth, and of an
lunftuous feel^JklfiErent to the tongue, diffufible in water,
and not more^fPTu^e than magnefia. Sp. gr. a, 00. When
he:\jted it diminifhes in bulk, and may be fo hardened by fire

as to give (parks with fteel.

It combines wich moft acids, though with difficulty^

unitiJig "b^ft during precipitation. With the fulphuric it

forms alum, but with the nitric and muriatic rt chryilallize*

difficultly.

It is fufible alone, only by the flame of oxygen gas ; but
with phofpbats or borate offoda, it may be fufed with nearly

the fantf' dtgree of facility as lime and magnefia.

4. Silica is the earth which chieiiy forms flint, rock,

crylbil, asid many of the gems. It is of a rough and harfti

feel, and appears to be foluble in water itfelf. Fifty grains

of coiourlers, flu.d, contained in the cavities in bafalt,

have been f-^md to hold a grain of filiceous earth in

ibiution.

It is a61:ed en by no other known ^<r/V/,.but i\\Q fluoric, and
yet an alkaline folution of this earth admits of fuperfaturation

wiih an a,cid without any precipitation.

It is infufible alone, and is but little a6led on by phofpbats

ojfoda, and but little more by borate offoda. Fixed alka-

lies are the efFcClual folvents of this earth, forming with it

glafs. Effervefcence takes place in this cafe, but not with
the borate of foda. The fixed alkalies a6l on it even in the

moift way,

5. Baryt, alfo termed from Its high fpecific gravity

PONDEROUS EARTFI, is not found pure; but when it

is obtained pure, by the a6lio-n of a ftrong heat on it iiv

combination with nitric acid, it is more caufttc than lime,

and abforbs water eagerly, forming a verj' tenacious ce-

ment. When covered with water- it is diffolved with a

hiflling nojfe, and cryftallizes in tranfparent needles,, forming
acompnges like beaten plaftcr. Cold water'diilolvesa Z5th-
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part of its weight, and boiling one-half. It is alfo foiuble

in alcohol, and is dieadfully poilonous. Annals de

Chimiey xxi.

It is not fulible alone but is afted on by the fime fluxes

•as lime.

It has the greatetl affinity with Tvuriatic acid., of all alka-

line or earthy lubftances. The fulphate which precipitates

on the addition oi fillphuric acid lo its folulion in the nitric

or muriatic acids, requires 40,000 times its weight of water

for its folution. ».

6. STRONTiAhas not been found||ure; when obtaincl^

fo by art it is more foiuble, and fpeciiii;|^lly heavier than^^

lime. It is vlfibly precipitated from its folution in 200 parts

of water, yielding comprefled rhomboidal cryilals. It does

not feparate lime from acids.

It dilTolves leadily in the nitric and muriatic acids, and
forms by the addition oi' the Julphuric, an infoluble precipi-

tate : it decompotinds in the moilt way, all the faiine com-
pounds of the fulphurlc acid.

Alone it dees not fufe, only glitters with a phofphoric

flame ; but it may be fufed if it be mixed wiih moft of the

oiher eai-ths.

7. Jargonia, is found in the ftone called JARGON,
from Ceylon, and in the Hyacinth. It polfeiles roughnels

and hardnefs refembling lilica, but in many refpe61s refem-

bles alumine. Sp. gr. exceeds 4,000. It appears to be "

infoluble in water.

It unites with the carbonic^ nitric, and fulphuric acids,

but is precipitated from the lall by the alkalies, and the

other earths. When precipitated by the cauitic alkalies it

retains a quantity of water, which Imparts to it the femi-

tianfparency of horn, which with its colour and frailure

gives it the appearance of gum arable.

It is infufible alone, but melts with borate of foda.

Neither the alkalies nor the alkaline phofpbates aid its

fufion.

8. Glucine was difcovered by Vauquelin in the beryl,
or AQUA MARIN A, and in the E M ER ALD. It is foiuble in

the fulphuric acid in excefs, and in the carbonate of ammoni-
ac. It decompofes aluminates, and is ccmplettly precipita-

ted from its folutions by ammoniac. Its riffiniries for acids

appear to be intermediate, between thofe of magnefia and
alumine. Its falts are of a fweetifh tafte, from which cir-

cumftance it derives its name.
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9. ActTSTlNE is an earth which, as Tts name imporfgy
forms, with aciils, falts which are taftelefs. It was found
by Trommrdorff in a mineral refembling the beryl. This-
earth refeinbles almnine, in not being a6led on either by the
fixed alkalies or ammoniac. It is not foluble in water } and
by fire it acquires hardnefs, but no tafte, and fufFers no
change in its fol ability hi acids.. Superfaturated with,

pho'phoric acid it yields a fait of eafy folubility j but its ful-

}>hate and acetite are very difficultly foluble.

Guyton has obtained unequivocal proofs, not only that
there exilts among THE EARTHS a tendency to unite both
in tlie dry and humid way j but alfo that with regard to

fame of the earths, the union is fuch as to be capable of re-
fii'ang ?.n addition of acid in excefs.

Guyton aifo obferves, that the a6^ion which Baryt,
Strontia, and Lime exert on oils, foaps, and anima!
matters, with their union with the Pruflian colouring prin-

ciple, fulphur, and the acids, form fo many points of
rekmbjance with the alkaline fubftances. But he does not
feem to think they are fufficient to warrant a common clafli-

cal denomination.——y^««fi/^j de Chimiey xxxi.

Ingenhou^, Humboldt, and Fan Mons, obfcrved that

the earths, being moiiiened, poilefTed the property of
iibforbing oxygen from the atmofphere at the ordinary

tempeiature.

M. Girtanncr difcovered, that by the application of heat

this efFe6l was confiderably increafed ; and that with a tern*

perature much exceeding that of the atmofphtre they would
fcparate oxygen from water. Alumtne attra<5ls it with the

greateft avidity, at a temperature much below that of boiling

water. Lime requires a higher temperature, and then does

not abforb lo much oxygen. Silica requires a red heat, and
then it feizes it rapidly.

The avidity with which oxygen is abforbed by lime,

accounts fur the unhealthinefs of rooms, the walls of

which have been lately white- waflied. -Annales de Chi-

mie, xxxiii.

OF CALORIC.
/

HEAT, with the various changes produced by it in

bodies, is confiilered by fome, as merely the confequence of

certain mechanijcul changes in bodies j but it is molf gene-
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rally fuppoleJ, that thefe effc6ls depend on a certain matter
called Caloric^ or the Matter of Heat.

Caloric appears to be an highly elaftlc imponderable

fluid; and is lb very fubtile, that neither has its gravity

been yet afcertained, nor its exiftence, in a simple and un-
combined ftate been fhewn. It combines chemically with

all bodies, in a quantity proportioned to their affinity with

it. By its elaftic power it conftantly tends to feparate the

particles of matter, in which it is oppoled by the attradion

of cohefion : hence, attrailion of cohelion predominaiing,

the body exifts in a folid form : caloric exifting in fuch a

proportion as to weaken the attraftion of cohefion to a cer-

tain degree, the body alTumes ?i liquid foxm
-^
and when the

quantity of caloric is increafed ftill farther, the body takes

a gafsoiis form.
It conftantly tends to form an equilibrium, by pafllng

from bodies of an higher, and difFufing itfelf through bodies

of a lower temperature.

Bodies, which thus tranfmit caloric, are termed con-
ductors OF CALORIC; and according to the power of

doing this, they are termed gocd or had conduBors.

Two bodies of the fame nature, unequally heated, on
being brought into conta6l, foon arrive at an equal tem-
perature, the caloric becoming equally divided between
them.

But when two bodies, differing in their nature, and
differing in the quantity of caloric they poffefs, are thu9^

allowed to form one common temperature by communica-
tion, this will not be found to be an arithmetical mean
between the two original temperatures; but the one will be
found to have requiied a greater or a lefs quantity of caloric

than the other, to render it of the common temperature.

At the moment of the chemical union of two different

fubilances, the new compound, not perhaps having the

fame affinity with caloric as its conftituents, muft either

yield a pait to iveighbouring bodie«!. or receive it from them j

producm? thertby a change in their temperature, which is

increafed in the former and diminifhed In the latter cafe.

The property by which bodies require different quantities

of caloric to produce the fame temperature has been termed
the capacity for heat ; and the quantity of caloric thus
required, fpecific heat.

The caloric thus ..bforbed, Is termed combined caloricy or
in the language of the celebrated Dr. Black, latent heat.

But v/hen it is perceptible by the organs of feeling, it is

teimed free caloric^ or according to Dr. Black, fenfihU
heat.
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The calorie w]\ich enters into the compofiilon of bodits
may be chefnically combinedy or only adherent. In the
former cafe new combinations may extricate the combined
caloric; but in the latter, mere mechanical preflTure, or a
change in the ftate of folidity or fluidity in the body, may
fuffice to fet it free.

Thus bodies pafling from a folid to a liquid ftate, or from
either of thefe to a gafeous form, abforb from the furround-
jng bodies a portion of heat which becomes latent ; entering
into combination, as one of the neceflary conftituents of the
body, in that ftate.

Every fubftance alfo pafling from a ftate of vapour to that
of a liquid, and from this ftate to the folid ftate, fuffers its

combined caloric to efcape, which then becomes fenfihle or

free.

If a body be not of a nature to undergo fuch reparation

©f its parts, by the addition of caloric, as may occafion an
alteration of its form, ftill an increafe of its bulk or dimen-
fions, proportionate to its increafe of temperature, vi'ill take
place.

On this principle are calorimeters, or thermome-
ters, formed ; the point at which the mercury in the

thermometer retls when placed in contadl with any body,
fliows the degree of dilatation or contraction the mercury
has fuffered, during the eftahlilhment of an equilibrium

between it and the body to which it is applied. The tempe-

rature of the body being faid to be higher or lower acc^^din-g

to the effe6l thus produced.
Mr. Wedgwood conftru6led a pyrometer on another

principle. It is compofed of pieces of nicely gauged clay,

which contraft by the higher degrees of heat The fcale

beg.ns at vifible rednefs, and the extreme heat of a good air

furnace of the ordinary conftru6lion is i6o° of his fcale or a

little more.
Ice imb bes the caloric communicated to it by other

bodies, until it has abforbed fufftcient to render it fluid, the

temperature of thefe l;x)diesdefcending proportionally. From
this circumftance we not only derive a proof of the dift'erence

of capacity for caloric, in different bodies, but are alfo

enabled to afcerain the relative quantities of caloric they con-
tain. For fince equal quantities of caloric will liquify equal

quantities of ice, the quantities of ice liquified by equal

quantities of different bodies, will be proportioned to the

quant ty of caloric thofe bodies parted with ; and will

therefore point out the quantities of fpecific heat they con-
tained, and thejr refpe6live capacities for caloric.
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Count Rumford, from the great quantity of heat praJu-
ced by friftion, is induced to afk, What is heat ? Is there

any fuch thin^ as an igneous fluid ? Is there any thing that

can with propriety be called caloric ? He obferves, the Iburce

of the heat generated by fri6lion, appears evidently to be

inexhauftible j and adds, that any thing which any infula-

ted body, or lyftem of bodies, can continue to furnifh with-

out limitation, cznnot Y>o{r\h\y he ^ material fubjiance. He
concludes it to be almoft impoffible to form any diftin6l

idea of any thing capable of being excited and communica-
ted in the manner that heat is excited and communicated,
except it be Motion. Phil. Trans. 1798.

Heat, Mr. Davy fays, or that power which prevents the

aflual conta6l of the corpufcles of bodies, and which is the

caufe of our peculiar fenfations of heat and cold, may be
defined a peculiar motiony probably a vibration of the cor'

fufcles of bodies^ tending to feparate them. It may with
propriety be called the Repulsive Motion. The
non- exifence o{ c:i\Qx\cy or the fluid of heat, he thinks his ex-

periments have proved.

Dr. Beddoes is alfo of opinion that raoflof the phenomena
relative to heat, are more eafdy reconcileable to the mecha-
nical than the chemical doftrine of hea.t.'—'Contributions to

Phyfcal and Medical Kno^wledgey 1 799*
This portion of caloric, according to Gren^ Is only really

ealorific, or producing warmth, the expanfive force of which
is a£live ; hence the temperature of a body, he thinks, de-
pends principally on that portion of free caloric, which is

iireamir.g through and ifl'uing from it..

OF LIGHT.

LIGHT is an elaftic fluid, being r&fleSied from bodies
that it cannot penetrate, in an angle of refle6lion equal to

its angle of incidence. It is proje61:ed in every dire6lion

from radiant bodies, pafling through 167,000 miles in

a fecond. In its paflazre near any other fubftanc , it is af-

filed by attraction, and fuff^rs a greater or lefs degree of
infleClion - In its paflage from one medium into anotrier of
a different degree of denfity, it fuffers refraSiion, or a change
in its direction. Combuftibie bodies poiTefs the greateit

refracting power.
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Solar light Is divifible by the prifm Into feven primitive

rays, In the following order j red, orange, yellow, green,
blue, indigo, and violet. It is a!fo pofieffed of chemical
affinities, by which it enters into combination with other

fubftances j Ibmetimes occafioning their decompofitlon, and
fometimes being itfelf extricated from its combinations. It

is fuppofed to yield to vegetables their colour, and to contri-

bute much to their odour, tafte, combuftibility, and refinous

principle. It alio enables vegetables to emit torrents of
pure air. In fa<5t, it pofT^fles fuch numerous chemical
affinities, that there hardly exilts any fubilance which doe»

not undeigo a change from its prefcnce or abfence.

Sugar, borax, filiceous ftones, and many othei- fubflan-

ces, yield light merely by attrition, j other bodies yield it

upon being heated. This property has been termed Pbos--

phorifm.
Spallan%ani fuppofes the fplendor of natural phofphori to

depend on a flow combuftion. The Editors of the Critical

Re-vie^w obje6^ to this opinion, confidering light as dillin£l

from heat.

Humholdt thinks the pi-efence of axygen gas is neceffary to-

the phofphori c appearance of putrid fublfances.

Mr. T. Wedgwood found that the phofphorifm of almolt

ajl bodies might be made apparent, either by heat or by
attrition. By placing them on a plate made nearly red hot, he

obtained a phofphoric light, not only from di.rerent combi-
nations of earths, and other fubftances which might be^

expelled to poffefs this property j but alfo from pieces

of white paper, linen and woollen, hair-powder, faw-duff,

wax and oils. The light yielded by bodies upon attrition,

he conjedures, may be attributed to a fudden heating (red

hot) of particles in their furfaces. Phil. Tranf. 1792.

Some think with Epicurus, that Light is a continual

emanation of the luminous body, which throws to a dillance

a portion of its fubftance : and this is the emiition of light

adopted by Newton. Oihers, with Euler, think it is dif-

fufed throughout infinite fpace, and is afted on by luminous

bodies, as air is by fonorous bodies. Some believe it to be

an elementary bod)', and others confound it wiih fire.

Richter believes it to be compofed of the inflammable prin-

ciple and caloric.—Prevoft, and others have even endeavour-

ed, but in vain, to eftimate its gravity.

Some have doubted whether light is not merely a modifi-

cation of caloric j and many conned them as caufe ani
cfFea.
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Dr. G. Pearfon defcrlbes fire as confiftlng of caloric and

light } and confiders light, not as a diftinft fpecies of mat-

ter, but as a ibte ot caloric, which is manifefted by
its producing the ienfation termed 'ri/5"i>/?.-——/'/';7. JournaU
and Phil. Tranf. \'j()'j.

Count Rumford concludes from his experiments, that the

vifibJe changes produced in bodies by the a6lion of the fun's

rays, are efft;61ed, 'not hj any chemical comhinaimt of the

matter of light with fuch bodies, but merely by the heat

which is generated, or excited, by the light that is abforbed

by them. BJfays on Heat.

OF OXYGEN.

OXYGEN, or the acidifying principle^ is found only ia

its combinations, which from its almoll univerfal agency
in the operations of nature, are neceifarily numerous. It is

abfolutely neceflary to refpiration and combuftion, and
likewife poflefTes exclusively the property, from which its

name is derived, of forming acids by combination with
certain fubftances, which are therefore termed acidijiable

bafes.

Acids, therefult of this union, are chara6lerifed by a

four tafte, and by changing vegetables red. By their

union with other fubftances hereafter mentioned, they form
peculiar salts. The general charafters of thefe are
fapidity, ready folubility in water and incombuftibility.

Acids may exift in three ftates of combination with oxy-
gen— I ft, When their bafes are not faturatedW\th. oxygen,
which is defignated, according to the prefent nomenclature, by
the termination ous. idly. When completely faturated with
oxygen, which is pointed out by the termination ic ; and
3dly, When poflcffing an excefs of oxygen, when the fub •

ftance is faid to be oxygenated.

When metals and various other fubftances are expofed to

its a6lion, the acidifying procefs fometimes takes place

unaccompanied by the ulual marks of combuftion, and in

fuch a degree as not to produce obvious acidity. The fub-
ftances are then called OXIDES, to denote their being in a
fiate approaching to acidity, and the procefs is termed
OXIDATION.
Oxygen Gas is the refult of the combination o^ oxygen

vith caloric. It exifts in atmofpheric air, in the proportion
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«T »7 to 100, and is more ponderous than the air of the

atmofphere, in the proportion of 45 grains in the cubic

foot
J

its fpecific gravity being to that of common air, as

1103 to 1000.

COMBUSTION IS a procefs in which this gas is decom-
pofed, the oxygen is abforbed and fixed by the burning
body, which has its weight thereby increafed, and its nature
changed, whillt the caloric, being difengaged, pafTes off" in

the ftate of fenfible heat, and fometimes with fuch a portion

of light as gives the form of flame, or the appearance of red

heat. From the abforption of oxygen during combuftion,
acids are formed.

Ignition is faid to take place when a red heat accompanies
this procefs, without the appearance of flame; inflammation^
when light is evolved in the form of flame ; and detonationy

when inflammation occurs with great rapidity and noife. So
high a degree of temperature .nay be produced by the accefs

ol oxygen, that by a ftream of inflamed oxygen gas,

fubftances, otherwife refra6lory, may be eafily fufed.

The application of a body already ignited is in general

neceflfary to commence the procefs of combuftion in another ;

but in fome cafes even inflammation is the refult of the mix-
ture of two cold fluids.

Some fubftances, by fome hitherto inexplicable aftion of
their conftituent parts on each other, undergo a fpontaneous

inflammation. This has been found to be the cafe with

hemp, lamp-black, or wool, with linfeed oil 5 alfo bran of
rye, torrefied root of fuccory, fawduft of mahogany, py-
rites, &c. See Nicholfon's Chemijiry, B. II. Sea. 5.

From Oxygen Gas being abfolutely neceflary to refpira-

tlon, it has been termed FITAL AIR ; it being abforbed

during refpiration, by the blood in the lungs, which there-

by acquires an augmentation of its vital powers, and
becomes of a vermilion colour. Oxygen is plentifully

emitted by vegetables during their expofure to light. But
both thefe procefl^es will be more fully examined when the

other conftituents of air and ot water have been treated of.

It may be difengaged from its bafes by thea6\ion of light,

and by the application of ftich fubftances as have a fuperior

degree of affinity with thofe bafes, as will be ftio.vvn when
treating refpeflively of each.
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HYDROGEN, as its name Imports, contributes to the

foimation of water. It has only been obtained in combi-

nation.

Hydrogen Gas, fometlmes termed Inflojnmable Gasy

is formed by the union of Hydrogen with Caloric. Ir is

about 12 times as light as common air, being the lighted of

all the gafes we know } and has a difagreeable odour, which

it lofes when deprived of the water which it holds in folu-

tion, in a quantity equal to half its weight.

It is abforbed by vegetation, and is then fuppofed to be-

come one of ihe conftituents of oil, refin, &c. It is not

fitted for refpiration, though not immediately injurious.

When by itfelf, it extinguifhes flame ; but being mixed
with oxygen it borns Vv'ith brilliancy, when any body,

already ignited, is brought into conta6l with it. It is pro-

di.ced by the refolution of animal and vegetable fubftances,

in all which it exifts as a conliitucnt principle. It is aUb
obtained from fcveral mineral fubftances, by certain chemi-

cal procefTes j it coniaining various impurities, according

to the fubftances from which it is obtained.

Water is formed by the union of hydrogen and oxygen.

The proof of its compoiition is thus obtained : water in a

flate of vapour, being made to pafs over iron wire twifted

and made red hot, the iron is oxidared, a confiderable por-

tion of the water difappears, and hydiogen gas is produced
;

the iron depriving the water of its oxygen, by which it

becomes an oxide, whilft the hydrogen combining with

caloric, forms the hydrogen gas. Again, 15 parts of hy-
d.Oj^en gas being burnt in a clofe veffel with 85 parts of
oxygen, water is foimed of the fame weight as ilje gafes

employed. It appearing that, at a temperature lower than

that of ignition, the attraction of the refpeftive bales of the

two gafes to caloric is ftronger thm their attra6l on tc each

o:her, which prevents their decompofition. But that at the

degree of ignition, the attri.(5lion of the baf s are ftronger

to each other than to caloric; hence they unite and form
water, the caloric and light being d fengaged with flame.

Tlte compoiltion of w.^ter by the ponderable pc^rt i.f thefe

gafes is beautifully evinced by the experiments of Dr. Pear-

fon, by means
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Water is an uninflammable fluid, and when pure, li

tranfparent, colourlefs, and void both of tafte and fmell.

It enters into the compofition of moft bodies in the animal,
vegetable, and mineral kingdoms, either in a ftate of com-
bination, or of fimple mixture; contributing to the hard

-

Bcls and tranfparency of fome bodies, as faline or Itony

cry^als, and giving fixity to others, as the acids.

At the temperature marked by 32"^ F. water parts with
caloric, has its volume increafed by a confufed cryfialliza-

tion, and affumes a fo/id form, when it is termed ICE,
The temperature being increafed, it re-aflumes the liquid

form of water, in which a confiderable quajitity of caloric

becom-cs fixed, and is prevented from pafling into a ftate of
vapour by the preHure of the atmofphere. But if, in the

moft common (late of the atmo!"phere, the water be heated

To that the intenfity of caloric be raifed to a degree marked
by 212"' F. it then buils, and is converted into an elajlic

fiuid, or Ai^EOUS FAFOUR.
By certain natural procefTes the atmofphere is conftantly

impregnated with this vapour. When in confequence of

cooling or comprelFion, the caloric feparates from the finely

divided particles of water, which formed the bafis of the

vapour, and which now approximate to form a liquid again,

the appearance termed FOG, or MIST, takes place, and in

the higher regions, CLOUDS are formed from the decom*
pofed vapour, the (till nearer approximation forming /?^JJV.

Thus alio may be explained the formation of DEfF^ and of

water on the walls or windows of crowded rooms. By the

more rapid fubitraftion of caloric the produftion o( HAIL,
and of HOAR-FROST may be alfo eafily accounted for.

Water generally contains foreign fubftances, and when
thefe belong to the mineral kingdom, the waters fo inipreg-

nated are termed MINERACiVATERS. The following

table points out, in a general way the contents of thofe

which have excited moft notice by their medicinal pro-

perties.

^. 1 , , , S Malvern.
Simple cold waters .

\ Holywell.

f BrifloL

Simple thermal \ Matlock.
L Buxton.

^. , - ,. . . , . n r Sedlitz.
Simple fahne, containing chieny J Epfom

neutral purging falts
I, Sea.
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H'ghly carbonate alkaline Seltzer.

Simple c.ubonate chalybeate TunbiiJge.

Kot carbonate chalybeate Bith.

Highly carbonated ch:i].ybeate • - { pynnont.

„ ,. , 1111. % Cheltenham,
balme, carbonated chalybeate 'I Scarborough,

Hot, faline, highly carbonated
J

Vichy.

chalybeate 1 Cariibad.

Vitriolated chalybeate Hartfell.

,^ ., ^ , , 5 HarrOG;ate,
Cold fu.pnureous

| MoftaU.

r Aix.
Hot, alkaline, fulphureous . . . . ^ Bcrlet.

i B:.rege.

Dr. S({iiv.^cfs\- Treatife on yi-.neral if^aUrs, iSoo.

NITROGEN, or A%ot, the Nitric Ra^^ical, or acidlJiabU

bafis of nitric acid, has only been obtained in a ftate of com-
bination.

Nitrogen Gas, which has alfo been termed azotic gas f

©r atmoffkeric mephitis, is formed by the combinat'on cf
nitrogen with caloric. It forms more than two-thirds of
the air of the almofphere ; but alone, deftroys animal hfe,

and flops comliulbcn. It may be obta'ned from ihe atmol-
pheric air, when, by the oxdaticn cf metals, by combuf-
tion, or by any other procefs, the other conllituent of the
a'r, the oxygen gas, has been abforbed. It is oblamed
from moft bodies in the vegetable and animal kingdom,
nitrogen exiting in thefe as a radical principle. It is light-

er than common air, in the proportion of 985 to 1000, and
is not in the leail acid, or folubie in water.

Nitrogen, as its name i-.nports, is the chief con-
ftituent, the bafe, of the NITRIC ACID ; an attention to

the following proceiTes will render this uifficiently nianifefh
Nitre being dill. lied with half its weight of acid of ful-

phur, a yellow acid liquor yielding reddifh fumes, is ob-.

tained ; as thefe fumes are feparated the Tquor lofes

its colour, and ceafes to fmoke. This change 'is effeeled
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in lefs t'tne by die addii-on of heat or of water, the fume-$
being dif^eiied rapidly in both cafes, and in the latter the
iiquor becomes firft green, then blue, and bftly white.

Nitric Acid, oy Aqua Forlis, is the colourlefs liquid
juft delcribed, in which the acid exills in a Hate of con:iplete

oxygenation. In proof of which, nitric acid being pafTed

through a red-hot glafs tube, is refolved into oxygen gas,
and nitrous acid.

Mr. Cavendilh has m-.n-fcfted the compofition of ni-
tric acid, he having formed it by taking reiterated ele<ftrica{

iparks tl)rouj;h a mixture of oxygen, and of nitrogen gas.

NiTROs Acid, or Glauber s fuming Spirit of Nitre^ is

U.e yellow fmoking liquor jult mentioned. In this a

portion of the n'tric radical exifts not combined with a

lull proportion of oxygen, and this fuboxidated portion.

fiying off afjuir.es a reddifii colour on meeting with oxygen,
which it does in the air of the atmolphere ; becoming by
this accefa of oxygen, NiTROs acid cvs, and on be-
ing abforbed by water it ctianges to nitric acid. The acid

from which it has efcaped alio becoming perfe6l, or nitric

iicid.

Nitrous Gas is a combination in which the nitric

rf^dical exifts in a yet lower ilate of oxidation. It is

pruduced by mixing with the nitric acid, charcoal, iron,

brafs, copper, or any other fubftance which will attract

its oxygen, the atmofpheric air being carefully excluded.

The gas thus obtained holds fo fmall a portion of oxygen

?.s to maniteil no acid propej-ties. It is colourlefs, and will

fupport neither animal life nor combuilion. On meeting

with armofpheric air it is converted into the reddifii yellow

vapours already defcribed, as convertible into nitric acid by

the conta6l cf water, evincing tliat by the combination of

oxygen and nirous gafes nit.ic acid is generated.

Its compofition is proved by burning pyrophori in it, the

oxygen bemg abforbed during combuilion, leaving unmixed

nitrogen gas.

Gaseous Oxide of Nitrogen appears to be the

refult of a itill lower degree of oxidation of this radical. It

is obtained by expofing nitrous gas to wetted iron filings,^ or

moift fulphuret of alkali ; or any oiher fubftance which ab-

ftrafts a portion of the oxygen.

Mr. Davy obtained this Nitrous Oxide by decompo-

fing nitrate of ammoniac at temperatures below 440". It is

heavier than air, and is foluble in double its quantity of

water, and when given out again pofiefles its former proper-

ties. It yields a fweet tafte, and a flight but agreeable
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odour, and does not manifefl ?.aual add properties. It is

decompolabie by combullible bodies at veiy high tempera-

tures, is combinabie with alkalies, but is iuioluble in moll

of the acids. If an acid, Mr. Davy fays,^ it is the wcakeft

of the acids } but ought rather to be cunfidered as a body

fui generis. He found it to be rt;rpirabie, producing ex-

traoidinary effefls on the nervous fyftem.

From Mr. Davy's experiments it appears that NiTRiC
Acid contains oxygen in the proportion of 2,389 to i of

nitrogen; bright yellow nitrous 2,34+; orange coloured

2,292 ; and dark green 2,230.

Nitrous Acid, he thinks w'th Mr. Thompfon, is

nitric acid holding nitrous gas in fohition, and ihat the f^its,

X&rm'cdi nitrites, muft be ternary combinations, coniilting of

nitric acid, nitrous gas, and falifiable bafes.

Nitrous Gas, he finds, is compofcd of ^6 oxygen, and

44 nitrogen.

Nitrous Oxide, he fiiys, confiiVs of 37 oxygen to 63
nitrogen. Refearches Chemical and Pbilofophical, 1800.

The ni:iic acid unites with oils, and forms with them a

fub-refmous fubltance, fomewhat refembling mufk, fome-
times producing inflammation. It rapidly corrctles orgaEic

lodres, ftaining ikin, hair, and other animal matters, of

a permanent yellow : and ox'dates iron, zin?, copper, £:c.

very fpeedily, nUrous gas, as already obferved, being at the

fame time formed.

From the facility with v.'hich ni'ric acid parts with its

oxygen, it is employed as a proper vehi.le in which the oxy-
gen may be applied to certain acMifiaMe bafes, to procure
the peculiar ajids of thofe radicals. For this purpofe the
nitric acid is added to Jie fubllance, containing the radical

cr bafe, and dirtilltd from it, it palling over in the ftate of
nitrous acid, nitrous ga>, cr even nitrogen, accordin.? to
the quantity of oxygen which has been fubtrafled fjom it by
the acidifiable b:ir]S, now rendered a peculiar acid. Thus
are acids obtained from fugar, arfenlc, 5jc. as will be here-
after ihown.

Mr. Mayer firft copj^^aured that nitrogen was compofed
of oxv gen and hydrogen—a water changed into gas.
Gren^s Journal, vol. v.

Mr. Girtanntr finding nitrogen gas produced by pafllng
water through tubes of heated earth, concluded that the oxy-
gen of the water partly united itl'elf witii ihe earth, forming
an earthly oxide, and that the remaind.;r, ftill united io

C 2
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hydrogen, combining with caloric, formed the nitrogeri
gas. He therefore defcribed nitrogen as ixater deprived ofa
part of its oxygen^ and confidered it, with Mayer, as a com-
pound of oxygen and hydrogen^ terming it an oxide of hydro-
gen. Ann. de Chim. No. loo.

Berthollet agrees, with Dieman, Van Trooltwyk, and
Lauwrenberg, in denying this formation of nitrogen gas
from water ; and in aflerting, that it proceeds from the ex-
terior air, deprived of its oxygen gas, by the fire in which
the tubes are placed. Ann. de Ch'im. No. 103.

Dr. Mitchell, of New-York, fuppofes the matter of
peltilcnce to be Septon (azote,) chemically \inited with
oxygen, bafe with bafe, before they had attra6led caloric

enough to convert them to gafes, and give them the repel-

lency incidental to that condition, as is the cafe when
the two di(Hnil: gafes are merely mixed, as in atmofpheric
air.

The do<5^or employs the term fepton^ for nitrogen.

Septoiu gas, for nitrogen gas.

Septic gas, for nitrous gas, Sec.

The Dot:l:or contends that the nitric acid is, in fa6l, a
mixture of the muriatic and fulphuric with the feptic,

(nitric,) and that nitrous air, nitrous oxide, &c. are fimilar

fairagoes.

The Critical Reviewer obferves, that nitre obtained from
the air has, indeed, always a proportion of muriatic acid,

and that fulphuric acid gains admiilion during refining, but
that thefe are accidental impurities, not component parts.—
Cnt. Rea;. Aug. iSoo.

Atmospheric Air, that tranfparent, colourlefs fluid,

which every where inveiis this globe, poffefTing permanent
ela'licity and gravity, is compofed of nitrogen and oxygen

gasy in the proportion of 73 of the former, and 2.7 of the

latter, in a ftate of mixture, not of intimate combination
j

and is foluble in about 30 times its bulk, of water-

The conftituent principles of atmofpheric air are rendered

evident by the following experiment. Qu^ickfilver being

inclofcd in a proper veffel of atmofpheric air, en heat being

applied, the air will be diminidied, and the quickfilver lole

its fplendour, and gradually change to a rcddifh powder
j

acquiring, at the fame time, an augmentation of weight.

When neither the air nor the quickfilver fuffers any farther

chansie, the feparation of the principles has taken place :

the one, the gas remaining in the receiver, is now unfit for

fupporting flame, or maintaining refpiration, and is nitrogen
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gas; the other Is abforbed by the quickfilver, whilft redu-

cing to the ftate of an oxide, and may be extricated from it

on the application of heat : when the powder, to which the

quickfilver is reduced, will be reftored to its metallic ftate,

but will have loft the weight it had gained during its oxida-

tion ; this deficiency bting exa6lly equal to the weight of

the evolved gas, which is oxygen gas.

Thefe feparated gafes, thus differing in their properties

from each other, and from atmofpheric air, being again mix-
ed, form atmofpheric air of the ordinary degree of purity,

Atmofpheric air contains in every loo parts, 27 of oxygen,
and 73 of nitrogen gas.

It muft, howevex-, be acknowledged, that in thus form-
ing refpirable air, an aeriform fluid is obtained, differing

in fome trifling refpe6ls from the ordinary air of the atmof-
phere.

F. Von Humboldt fuppofes that our not being able to

form an aeriform fluid, perfectly fmiilar to thar of the at

-

mofphere, does not proceed from our ignorance of the quan-
tity or quality of the gafeous bafes, but from a difference

in their union ; that in the atmofphere they may be confider-

ed as in a ftate of chemical combination, but in the artifi-

cial, merely as a mixture. Journal de Phyfique, 1798.
Refpiration and combuftion depending on the prefence of

oxygen, thefe procefTes will always be aftefted by the pro-
portion in which the oxygen gas exifts in the air in which
they are performed. The atmofphere alfo contains foreign

matters, fuch as other gafeous bodies, water which it holds

in folution, minute detached particles of bodies, &c.
From the avidity with which nitrous gas abforbs oxygen

to form nitric acid, it has been employed by Prieftly, In-
genhoufz, and Fontana, as an Eudiometer to meafure
the quantity of oxygen in the atmofphere ; the diminution
of volume in a given quantity of atmofpheric air, to which
the nitrous gas is applied, giving the quantity of oxygen
abforbed, and the quantity which the given quantity of at-
mofpheric air contained.

But the refults of thefe experiments are not always the
fmie, nor can it be faid how much of the diminution is at-

tributable to the concentration of the nitrous gas itfelf.

Combuftion with hydrogen gas has alfo been employed for

the fame puvpofe by Folta^ and with more precifion } but it

requires a more complicated apparatus, the refults are not
conftant, nor can it be afcertained how much of the dimi-
nution is to be attributed to the hydrogen, and how much
to the oxygen gas.
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By the expofure to a liquid fulphuret of alkali, a more
conetSl comparilbn of different airs is obtained, the whole
diminution being attributable to the oxygen gas j but this

afts veiy flowly, nor can it be known even after feveral days

that the procefs of diminution is completed. Guyton pro-

pofes to employ dry and heated fuiphvnet ot alkali.

Gren and BeithoUeL recommend the meafure of the oxy-

gen to be obtained by the combuftion of phofphorus in the

air intended to be examined.
The gravity or preffure of the atmofpheric air varies at

different times. To mark th's variation an inftrument call-

ed the BAROMETER is employed. This inftrument is a

tube containing a column of mercury 28 inches in height,

which is known to be the exa(5t; counterpoife of a column

of air of the height of the atmofphere. This tube being

open at the lower end, and having a vacuum above, the mer-

cury rifes and falls in it according to the varying preiTure of

the circumambient fluid.

The atmofphere alfo varies as to the quantity of water it

contains. To eftimate this variation hygrometers are

employed, which aie formed of fubifances which readily

flirink by drynefs, or fwell by the application of the fmali^-

fcft quantity of moifture.

Alkalies,* whofe general chara3:eri{»:ics are, 1, an

acrid, urinous tafte j 2, changing the vegetable blues green
j

3, combining with acids, and forming neutral falts
; 4, fa-

cility of folution in water ; appear to be derived from nitro-

geny which has therefore been efteemed the alkaligen princi-

ple. They are divided into 'volatile and fixed.

Ammonia, or the Volatile Alkali. This has been proved

to be a compound of nitrogen and hydrogen. It feems to

owe its origin to animal and vegetable decompofition. It is

diflinguifhed from the other alkalies by its pungent fmell.

* By treot'-R^ of alkalies in this v*l?.ce, they are not only confi-

dered in connection with out of their fuppofed principles, but a

knovt'ledgc of their refpeclive natures is acquired, previous to an

examination of neutral falts, and other combinat;ions of which they

form a part.

Dr. Pearfon recommends to employ the ancient name alhal'i for

the genus, and the ancient names of thefe falts for the fpecies, ab-

breviated tlius into one word, viz. Veg-alkalij Fof-alkaii, and Fol-

alkad'u ' • Chemical Nomenclature,
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a'nJ great dPegree of volatility, looo parts contr.in 807 of
nitrogen, and 193 of hydrogen.

Alkaline Gas is formed by the combination of atn-

fjioniac with caloric. It is lighter than common air, is un-
fit for comburtion, the flame enlarging before it is extln-

guifhed. It deftroys animal and vegetable life ; its other

properties refemble thofe which have already been attributed

to ammoniac.
Fixed Alkalies have for their peculiar chara(51eriftics,

iflr. Their not being volatilized by the moft intenfe heat,

adiy, The rendering oils mifcible with water, sdly, The
forming giafs wjien fufed with flinty fubftances.

Analogy, and even experiment, lead to the conclufion

that fixed alkalies are formed by the combination of nitro-

gen, with fome unknown bafis, probably earth.

Pot ASH, or the Vegetable jixed Alkaliy is obtained by
wafliing the afhes of burnt vegetables, or of the lees, or of
the tartar of wine. When obtained from the two latter

fubilances it has been called the Salt of Tartar^ and whea
it has become fluid by imbibing moilture, it has impropeily
been termed Oil of Tartar, per del'iqidum. It is conjectur-

ed by Fourcroy, that pot -alb is the relult of the coHibina-

tion of nitrogen with lime.

Soda, oi- the Mineral fixed Alkali^ is fometimes found
in a native Hate, but is in general obtained by the combufti-
on of maritime plants, particularly of the kelp^ and of the

fea-grajfes, tvvA fea-tang. It di fleers from pot-afh, in not
being deiiqueCcent, and in cryftallizing in rhomboidal octa-

hedrons ; but the chief differences between them are obfer-

vable in their refpeftive combinations.

Like the former, tl-.is alkali is fupjofed to be formed by
a combination of nitrogen with fome oth r piinciple, which
has alio been fuppcfed to be an earth : this earth has been
fuppofed to be magnefia by Fourcroy and Lorgna.
Guyton concludes that lime is compofed oi carbon, 7n-

trogen, and hydrogen j and magnesia, of lime r.nd nitrogen ;

and that pot- ash is compofed of lime and hydrogen \ and
SODA, of magnefia and hydrogen*

GLASS is a combination of filica with fTxed alkali. The
mixture is firft well calcined, when it is called frit; then
after complete fufion it becomes glafs-metal\ and the extra-

neous falts which float on its furface are named glafs-galL
When formed into the requucd fliapes, it is annealed or tem-^

pcredhj being placed in a furnace of an appropriate heato



The fincneis of the glais depends on tlie purity and pro-
portion of ihe ingied ents. A fine cryllal glals may he ob-
tained from 16 parts of quartz, 8 of pure pot-afli, 6 of cal-

cined l;orax, 5 of flake white, and one of nitre.

By an over proportion of alkali, 4 to i for inftance, the

glais will become foluble in water, and even deliquefcent.

Thus dUToived it is called liquor Jilicu/n, or liquor of flints.

ProfefTor Seigling having left a bottle of this liquor undif-
turbed eight years, found tranfparenc rock cryltais formed
in ;t, which gave fire with fleel. From this iblution, pure
filica may be precipita.cd by the addition of any acid.

Gil tanner obkrves, that in inaking glafs, a complete
airaiyffs of ibe alkali is made, the hydrogen efcapcs in the

forsp. of gas, and the oxygen combines with the fiint, the

glafs iieing nothing elfe but an oxide offilica.

ProfefTor Klaproth hns diiVovered the ^vegetable alkali in

the foflii called leucite. It has alfo been found in lepidolite^

la'va, pumice, and x-eolite. ProfeiTor Abilgaart found that

the pQt-aJh formed a conilituerit part of animal blood ; and
J,?. Met'.erie ar.d Gren have dit.overed \.\\'i foj/ll ci'lkuli in

the I'aifula foda.

NEUTRAL SALTS are formed by the un^on of the feve-

ral acids with certain bafes. When the acids in thefe com-
pounds are completely fatuiated with oxygen, it is defigna-

ted by the word which defcribes them, terminating in ate,
and when contain-ng a more limited proportion of oxygen,
by the termination of ite.
NiTRATFS are Neutral Salts, formed by the combination

of nitric acid, with certain bafes.

Nitrate of Pot-ash, Nitre, or Saltpetre, is produ-
ced fpontaneoufly in various fituations, Icmetimes effloref-

cing on the furface of the earth, and on the walls of old

build'ngs; it is alio found in fome vegetables, in mineral

v/aters, dunghills, &c. It may be artificially produced by
the concurrent corruption, not ftriftly, puirefaft'on, of ani-

mal and vegetable fubftances. Light earths, Inch as lime

and marie, the refufe of fbap manufactories, afnes. Sec. be-

ing Ifratified for this puipofe with liraw, dung, and animal
and vegetable fubftances j wetted with urine, blood, dung-
hill-water, and the mother waters of falrpetre j and turned

and expofed to the current of air.

When putrefaflion trikes place, the nitrogen uniting with

hydrogen forms ammoniac 5 but in this flage of coiruption,

in which nitre forms, the nitrogen as it is extricated com-
bines with oxygen, which is alfo feparated, and forms ni-
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or alkaline bafe, in (lead of efcaping, becomes fixed in a

neutral fait. Nitrate of pot-afa cry[i:illizes in hollow Aria-

ted hexuhedral prifnis, terminating in hexahedral pyramids.

It yields a pungent talle, and impreffes thefenfation of cold-

nefs on the tongue. It is foluble in 7 parts of cold and 1

of hot water. By diftillation, it yields 12000 cubit inches

of oxy en gas for every pound of nitre, caullic or pure al-

kali being Itft l;ehind. Thrown on burning coals it yields

a white flame, and fufes at a moderate heat, from the wa-
ter of cryftaliizarion it contains. If fuicd until its water

of cryllallization is difllpated, and caft into moulds, it be-

comes what is called cryjlal r^ineraly ox fal pruncl. Mixed
with an tqual quantity of fulphur, and fufed in a red hot

crucible, the fu'oftance called /^//)o/>'cr^? is formed.

Charcoal at the temperature of igniiion totally decompofes

the nitric acid. Nitrate of pot-aih and charcoal therefore

be ng mixed in a ftate of ignition, thib decompofit.on takes

place with detonation. This experiment being made by
detonating i part of charcoal and 3 of nitre, in a proper

veffel, the nitric acid difappears ; the carbon takes from it

oxygen, forming the carbonic acid, part of which is found
in the form of gas, and the other part is united to the pot-

afh of the nitre, forming a carbonate of pot-aih, which re-

mains, and was formerly called fixed nitre, and in a ftate

of folution in water, liquid fixed nitre^ or Glaicber's uni-

t'erfal alkahefi : the acidifiable bafe or the nitrogen forming
a nitrogen gas.

The above process being performed in clofe veflels, a li-

quor diftils, which is fometimes impregnated with nitrous

acid and ammoniac, and has been called cljjfus of nitre ; car-

bonate of pot-a(h remaining in the retort, in confequence of

the oxygen combining with the inflammable body, by which
an acid is formed, which uniting with the pot-aih of the ni-

trate, forms a new neutral fait. 100 grains of nitrate of
pot-afh is found to contain 30 of acids, 63 of pot-afti, and
7 of water

i
and a mixture in this proportion, will, on e-

vaporation, yield cryftals of the pureft nitre, formerly call-

ed regenerated nitre.

Acidulous Nitrate ofPor- ask y or Nitrated Nitrf,

is formed, if the nitric acid be employed beyond the point

of faturation.

Gunpowder is formed of 75 parts c( nitre, 16 of char-

coal, and 9 or 10 o^ fulphur. The fulphur renders it more
readily ignited, Thefe ingredients, duly moiftened, are
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ground together in gnnponvder-mills. The povcder-pajfe Is

^ittrw'dLiAs, grained, and for nice purpofes glared. Its ex-
cefllve power appears to proceed from the fvidden generation

of carbonic, hydrogen, and n;troc';en gafes, aided by the

vaft expanfive power of the immenie quantity of caloric they

in a moment fet free.

Nitrate of Soda, Cubic or Rhombotdal Nitre, fo called

from the form of its cryftals, is produced by the artificial

combination of nitric acid with foda, it not having been

found in a native ftate.

It has a cool bitter tafte, flightly attra6ls the humidity of

the atmofphcre, is foluble in 3 parts of cold water, and but
little more foluble in hot water. It fufes on burning coals

with a yellow flame ; its other properties refembling thofe

o^ nitrate of pot-a(h. 100 grains contain a8,8o of acid,

50,09 of alkali, and 21,11 of water.

The ft ongeft nitrous acid is to be found in nitrated foda.

— Kir-zvan.

Nitrate of Ammoniac, is formed either by the com-
bination of the nitric acid gas, with ammoniacal gas, or by
adding nitre to r faturated folution of fulphate of ammoniac,
which evaporated twice at about 250'', depofits fulphate of
pot-afh in cryftals, and leaves a folution cf nitrate of am-
moniac, which at 212 forms in beautiful flexile needle-like

cryftals, of a cooling but acrid tafte. Expofed to the fire,

it fufes, dries, and then detonates. 100 parts contain 46
of acid, 40 of ammoniac, and 14 of water.

Nitrates with earthj^ hafes.

Nitrate of Lime, formerly termed Nitrous Selenite^

is found adhering to, and embodied in, calcareous ftones,

and diflblved in various mineral fprings. It is formeil near

inhabited places, and is yielded by the lixivation of old

plafter, and by the mother waters of faltpetre, as they are

termed by the manufacturers. It forms acicular cryftals of

a (harp and bitterifli tafte, which readily deliquefce, and arc

very foluble in water. It fufes when expofed to heat, part-

ing with its acid in the form of nitrogen and oxygen pafes
j

the earth which remains, after the fire has been confiderably

urged, is phofphorefcent, and is called Baldwin's phos-
phorus.
This fait being difTolved in alcohol, gives to it the pro-

perty of burning with a red flame. The fixed alkalies and
baryt precipitate the lime. Sulphu.ic acid unites with the

lime, and difengages the nitric acid. 100 paits conta'.n 43
of acid, Z2 of lime, 35 water cf cryftail.zation.
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Nitrate of Baryt, has not yet been found natlv'e.

It cryllallizes difficultly in oaahedial cryftah, and though

deliquefcent, requires a confidcrahle quantity of water for

its folution Neither alkalies, nor the other earths, decom-

pofe it. But the fulphuric acid is detefled in any mixture

by this fait, fince by uniting with the baryt, fulphate of

baryt, or ponderous Ipar, is precipitated. By expollng this

fait to a violent heat, pure baryt is left more cauftic than

quick-lime. This fait gives to alcohol the property of burn-

ing with a whitilh yellow flame.

Nitrate of Magnesia, is found in decayed walls, &c.

It forms tetrahedral columnar cryftals, which tafte acrid and

bitter, are deliquefcent and readily folr.ble, either in water

or fpirit of wine. It is decompounded by lime, baryt, and

fixed alkalies, and by the fulphuric and fluoric acids. In

joo parts are 36 of acid, 27 of magnefin, and 37 of water.

Nitrate of Alumine forms in fmall prifms, which

are deliquefcent, and give an aflringent tafte. In the fire

they fwell, and are decompounded, lolmg their oxygen.

Alkalies, magnefia, and lime, decompofe this fait.

Nitrate of Strontian forms odlahedral cryftals, and

gives to the flame of alcohol a bright carmine red.

Nitrites, or neutral falts formed with nitrous acid\)2iVt

been very little attended to.

OF SULPHUR,

SULPHUR is a fimple, inflammable, acidifiabiej brittle

fubllance, yielding a peculiar odour when heated, and m\-
nifeiting eleilric powers on being rubbed.

It is found in and on the furface of the earth, both pure
and in a fl:ate of mixture. It is faid alfo to exlft in certain

vegetables, and to be feparated during the putrefaftion of
animal and vegetable fubftances. Jt is cleared from its im-
purities by fublimation, excluding the external air to pre-
vent its inflammation, when it is termed fnhlimed fulphur^
or ioxmtxXy flo^wers offulphur. By a moderate heat it may
be fuled, when it will cryllallize in thin needles, moflly of
an o6lahedral form ; and in this ftate it may be poured into

moulds, and formed into rolls or flicks.
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NeltW nitrogen^ nor carbon, have any apparent attra6\ion

to fulphur ; nor is it a6teci on by water ; but that hydrogen
may enter into union with it will appear from the combina-
tion next mentioned.

Sulphur combines with the fixed and volatile alkalies, and
with all the earths, except alumine. The compounds being
termed alkaline, or earthy sulphurets.

SuLPHURET of Pot-ash and of Soda, or Alkaline

Li'-ver of Sulphur, is obtained by melting two or three parts

of the alkali with one cf the fulphur. This compound is

a hard fubltance, of a brown liver-colour, which foon im-
bibes moirturefrom the atmofphere j when it emits an cdour
refembling putrid eggs. This odour, which proceeds from
a gas fojmed in confequence of the decompofition of the

water, is alfo produced on its folution in water, for fulphur

thus combined with alkalies or earths is enabled to attra^

the oxygen of the water, and form with it fulphuric acid,

which combining with the alkali produces fulphate of alkali.

The hydrogen of the water thus lelinquiflied by the oxy-
gen, takes up another part of the fulphur, and forms with
it fulphurated hydrogen the bails of this gas, but which be-

ing retained by a feparated portion of the alkali requires the

addition of an acid, and the aid of heat, to produce the fe-

paration of the gas. The fulphur itfelf is precipitated in

the form of a white powder, which has been called milk of
fulphur ; its oxygen gas uniting with one part of the fulphur,

whilll its hydrogen gas, difiblving alio a portion, forms

Sulphurated Hydrogen Gas, or Hepatic Gas,

which is didinguiflied by a peculiar difagieeable ImelJ. It

blackens moft of the metids, and their oxides, dtilroys life,

renders violets green, and though it extinguilhes the flame

cf a lighted candle, it will itlelf bum with a light blue

flame, in conta6l with oxygen, depofiting, at the fame time,

fulphur. If mixed with oxygen gas it unites with it, form-

ing water and depofiting fulphur. The mineral fidphurous

ivaters are foimed by faturation with this gas.

Sulphuret of Ammoniac, or, as it was formerly

called, Boyle''s or Beguine's fuj?iing Spirit, or Volatile Liiier

of Sulphur, is obtained in the form of a yellow fuming li-

q\K)r, by the ammoniac and fulphur uniting, whilft in a ftate

of gas, during diftillation, from one part of fulphur, two

of ammoniac, and fix of quick-lime. Like the other ful-

yhurets, it is decompofed by acids : and if the concentrated

fulphuric acid is employed, a dangerous degree of heat, and

.^^xplofive eifervefcence will he produced.
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SuLPHURFT of Lime, formerly calleil Hefar §f Lintel

is formed either in the dry or moid way. When recent and
dry, it abforbs light, and fliincs in the dark, and when e-

quai paris of pul.erifed oylter-fliells, and of lulphiir are

kept in a covered crucible for an hour or two in a rtrong

heat, a fulphuiet is obtained, which, if firft expo.'ed to ihe

day-light, will appear luminous if conveyed to a dark place;

this is termed, from its inventor, canton's phosphorus.
It fpeedily lofes its talle and fmell, by expofure to the

atmofphere ; and fuffcrs decompoiition by acids, like the o-

ther fulphurets, fulphurated hydrogen gas being d fengaged.

SuLPHURET of Baryt. This combination alfo ab-

forbs light, and {hir.es in the dark ; this is the BONO v IAN
PHOSPHORUS. Ponderous Spar, or Sulphate of Baryt,

marie into linle balls, with mucilage of tragacanth, are heat-

ed with charcoal in a crucible, for this purpofe ; the fulphate

being deprived of its acid, the fulphur, wliich it leaves',

combines with the earth, and forms the I'ulphuret of f)aryt.

SuLPHURET of Magnesia, or Hepar of Magnefia, is

formed by the difellion of equal parts of fulphur and mag-
nefia in water. The magnefia is precipitable by fixed alka-

li, which has a ftronger affinity with the fulphur. It affords

fmall cryftalline needles by fpontaneous evaporation.

Sulphurets combined with nitre, in ihe proportioo of one
part of the formrr to two of the latter j or of one part of
fulphur, two of dry carbonate of pot-a'b, and ihree of ni-

tr;, iovm fulminating powder i which being placed in a fmall

quantity on a fhovel, and gradually heated until it melts,

the ra -fs fwells, a flight flame is perceived, and, in that in-

ftant it explodes with much violence, by the inflammation
of an extremely inflammable fulminating gas, formed by the

hepatic gas from the fulphuret, and the oxygen from the

nitre.

Sulphur being ignited burns vv-ith a blue flame, but if the

combuflion is carried on more rapidly the flame becomes
rnore vivid and whi^e, oxygen combining with the acidifi-

able bafe, and forming an acid more or lefs perfect accord-

ing to the greater or lefs rapidity of' the combuflion.
Sulphuric Acid, formerly called Spirit or Oil of Vi-

triol, is formed by the combination of the full portion of
oxygen with its bafis ; but it is produced with more facili-

ty by the addition of nitre, which furniflies oxygen abun-
dantly. It is alfo obtair.ed by di(tilla;ion from fulphur and
nitric acid, in the proportion of 48 ounces of the acid to

two ounces of the fulphur. 100 parts contain from 69 10

72 of fulphur, and from 28 to 31 of oxygen.
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It fuifers congelation by intenfe cold. Is uniluous to the
touch, attracts moiiluie from the atmofpheie with great a-
vidity, and when mixed with water, produces heat beyond
that of boiling water. It a6ls rapidly on all inflammable
Aibilances, rendering them black, the acid itfelf becoming
brown or even bhckifli, by the addition of the carbon of
the inflammable fubftance, whilft: the acid is robbed of ii3

oxygen, which uniting with the carbon, forms carbonic acid
gas.

Sulphureous Acid is formed by this addition of in-
flammable matter, in confequemce of a decompofltion of the
acid, the inflammable body having thus deprived it of a con-
iiderabie portion of its oxygen. This change is effecled by
digefting almofi: any animal or vegetable fubftance, or even
I'ulphur in the fulphuric acid, but it gradually abforbs oxy-
gen from the atmofpheie, and returns to the ftate of fulphu-
lic acid.

Sulphureous Acid Gas may be obtained in all thofe

procefles in which the fulphu.ic acid is deprived of a part
of its oxygen. It is a compound of fulphur and oxygen,
the latter being in a lefs proportion than in the fulphuric
acid, with a certain quantify of caloric. This gas has an
acid talte, arid the acrid and penetrating fmell of burning
Uilphur. It deftroys animals, and extinguifhes ignited com-
bulHble fubftances. It unites rapidly with ice, which melts

by the heat dilengaged during its fixation.

SULPHATES are neutral Salts, formed by the fulphuric

acid with certain bafcs.

Sulphate of Pot-ash, formerly called Arcanum Du-
plicatu?n, Sal ds duobusy Fitriolated Tartar^ and Vitriol of
Pot afo. It forms in cryfl:als of hexahedral prifras, termi-

nating in hexahedral pyramids, with triangular faces. It

gives rather a penetrating bitter tafte, and is foluble in i6

parts of cold water. loo grains containing 30,21 of acid,

64,61 of alkali, and 5,18 of water. It decripitates on hot

coals ; but with greater heat it fufes, and is volatilized with-

out decompofition.

The ftrongeft fulphuric acid, Mr. Kirwan remarks, ex-

ifts in this fjlt.

Sulphureous acid is, In fa£l, produced by a partial de-

etmpofition of the fulphuric j but a total decompofition of

this acid, an entiic reparation of its oxygen, and the le-pro-

du6lion of its bafe, fulphur, may even be obtained. For
this purpofe equal parts of this fait, and fixed alkali, with

a fouith vf the whole of charcoal being melted together,
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the ignited carbon feizes the oxygen of the fuiphuric acid,

and forms with it carbonic acid t^as, the regenerated fulphur

combining; with th.e alkali and forming an alkaline fulphuret.

Acidulous Sulphate of Pot-ash, is produced by
fuperiaturation with its own acid. This lalt efflorefces in

the air.

Sulphate of Soda, formerly called Glauber's Salt,

Sal Mirabiky Vitriol of Soda^ &c. It is found in various

mineral waters, and is yielded "ery plentifully by the tama-
rix gallica^ on the fea-coalts, in the fouth of France.

It has a very bitter tafte, cryltallizes in ftriated, flattened

hexangular prifms, with hexaiiguiar fummits, fwells and
boils upon heated coals, efflorefces in the air, and is foluble

in its own weight cf boiling water, and in 3 parts ot cold,

TOO parts contain 27 of acid, 15 of alkali, 58 of water. It

is decompofed by pot-afli and baryt.

Acidulous Sulphate of Soda, is formed when the

fulphate of foda is fuperfatu rated by its own acid.

Sulphate of Ammoniac, called formerly Glauher''s

Secret Ammoniacal Salt. It is very bitter and forms into

thin hexihedral prifms, terminating in hexahedral pyramids.

It contains acid 42, alkali 40, water 18. It is diflolved in

its own weight of boiling water, and twice its weight of
cold water. It yields its acid to fixed alkali, baryt and lime.

Mr. Hatchet obferves that, as well as all, or moil of the

other ammoniacal falts, it may be decompofed nnerejy by-

heat. Mr. Da^jj by pafling it through a tube heated red

hot, refolved it into fuiphur, nitrogen and water.

SULPHATES with earthy bafes.

Sulphate of Lime, or Selcnite, ox Gypfumy is moftly
of a white colour, and is found either in foliated, fibrous,

or laminated irregular malfes, or in cryltals, deriving their

form from the rhomboidal oftahedrcn. Expofed to fire, it

is reduced to a vv^hite powder, called burned gypfumy or
plaijier of Paris. Water is fpeedily abforbed by this pow-
der, rendering it a pafte, which foon hardens. In this ll.ite

it is employed as a mortar, and for Jlucco nvorks.

It is infufible ferfe, but melts at 130' on clay. It may
be decompofed by the carbonated alkalies and baryt, which
unite with the fuiphuric acid, and leave the I,me difengaged.
It requires 500 parts of cold water to hold it in fclution.

100 parts contain 52 of lime, 46 of fuiphuric acid, and ^^
of water. It is confidered as of pofterior formation to the
prim tive mountriins, and fometimes is obvioully produced
by the decompofition of pyritical matter in the neighbour-
hood of calcareous fubftances.

D 2



Sulphate of Magnesia, alfo called Epfom Salts,, or
Sal Amarus^ is found in various mineral waters, and even
in a Iblid form in the fifTures of rocks. Its cryllals are
tetrahedral fmooth prifms, with obliquely truncated ends,
but in general they are acicular : their tafte is very bittcF.

looo parts of cold water diffolve about 800 of this fulphate,
but 1000 parts are diflolved in only 666 of boiling water.
It is decompofed by lime and baryt, which unite with the
acid, and depofit the magnefia.

Magnelia is obtained generally by decompofing this

fulpha e, by the addition of fixed alkali to its folution j the
magnefia which is precipitated in a ftate of combination with
the carbonic acid, being afterwards cleared from its impu-
rities by repeated ablutions, and if required to be perfe6lly

pure, by expofure to a confiderable degree of heat. By the
addition of a fmall quantity offal foda to the vegetable alka-
li, the magnefia is obtained beautifully light.

100 parts of this fulphate contain 24. of acid, 19 ©f mag!-
nefia, and 57 of water. So much heat is excited on pouring
concentrated fulphuric acid on magnefia, that in a dark place

fparks may be perceived.

Sulphate of Alumine, or Alum^ is formed by the

fulpbunc acid and alumine^ the acid exifting in excefs. The
alum of commerce alfo contains pot-afh, and from the ex-
periments of Prof. Hildebrandt it appears that pot afh is a

conitituent of alum, fince the acid and the earth alone will

not form it, neither is it formed by the addition of foda,

but it is produced by the addition of carbonate of ammo-

niac. - 'Scherers Journal.
It forms oilahedral cryftals, which generally group fo as

to reprefent an indented column. Thefe diflTolve in 17 times

their weight of cold watei", and in rather lefs than their own
weight of boiling water.

In a moderate heat it fwells, lofes its water of cryftalliza-

tion, and becomes a light white fubftance called burnt-alum.

In a more violent degree of heat, it lofes part of its acid,

and becomes taftelefs ; is no longer fufceptible of cryftalliza-

tion, but precipitates from its folution, in a very fine adhe-

five powder. Magnefia, baryt, and the alkalits, precipi-

tate it from this folution j but the alkalies added in excefs,

re-diffbive it. joo parts contain 38 of ftandard acid, 18 of

earth dried in a high red heat, and 44. of water in cryftal-

lization.

By the addition of more alumine the glafs felenite of

Baume is formed, which is almoft taftelefs and infoluble,

and exhibits cubic cryftals.
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Five parts of burnt alum and one of charcoal intimately

mixed j or three parts of alum with one of fugar, honey, or

flour melted together and kept over the fire until it has be-

come blackifh, being put in an earthen bottle, about tvro-

thirds full, and kept in a red-hot Itate, furrounded with
iand in a crucible, as long as a blue flame is perceived at

the mouth of the bottle, the pyrophorus of homberg
is obtained, which burns on being expofed to moifture. Mr,
Bewlcy obtained pjropborus by nearly filling the bowl of a
tobacco pipe with two parts of burnt alum, one of charcoal,

and one of fait of tartar, prefling it down and filling up the

bowl with fine fand, and expofing it to a red heat for three

quarters of an hour, a longer time doing it no injury. He
alfo obtained it from powdered charcoal, with double or

treble its weight of calcined blue or green vitriol, or of ful-

phate of zinc j and from a mixture of charcoal, well calci-

ned fulphate of pot-afli, or of foda ; and from pot-afli and
vegetable or animal coal. Priejiley en Air, vol. m.
A Pyrophorus, it is faid, is immediately formed by rub-

bing together in a mortar 54. grains of fulphur, 36 of very
dry willow charcoal, and 3 of common phofphorus.

Journal de Phjfique, 1780.

The above experiment was made to (hew that the combuf-
tibility of pyrophori depended on their containing a fmall
quantity of phofphorus. Sawvigny attributed it to the ful-

phuric acid heating by the moift air, and inflaming the dif-

cngaged fulphur. Prouji denied the prefence of fulphuric
acid

J
and Mr. Be'wley imputed it to the attra6lion of the

nitrous acid from the air, and the heat generated by its

union. Dr. Gren accounts for it by fuppofing a fulphuret
formed, the alkali of which rapidly attra6ls moifture, by
which heat, and the fubfequent combuftion is produced.
Sulphate of Strontian is earthy, has no tafte, and

is fcarcely foluble in 1000 times its weight of water.

Sulphate of Zirconia becomes foluble by excefs of
acid, and gives tetrahedi-al prifms, in clufters of an aftrin-

gent tafte.

Sulphate of Baryt, or Ponderous Spar or Barofele-
nite, is generally found in rhomboidal plates, and in other
cryftals derived from the re ular oftaedron. It is lefs folu-

ble than fulphate of lime 5 when heated it becomes luminous,
and by violent heat, vitrifies. Neither alkalies nor the
other acids have any ailion on this fulphate. 100 parts
contain 30 of acid, 67 of baryt, and 3 of water. That
which comes from Mount Paterno^ in Bologna^ in Italyy has
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been called the Bolognian jione^ whJch, when heated, be-
comes the .bologniai^ PHOSPHORUS.
Of the other Sulphates but little has been noticed.

Sulphites a.e neutral fails, fanned by the union of
fulphureous acid with certain bafes. Fourcroy and Vauc-
quelin, examining the pioperties of fulphuieous acid and its

combinations, obierve that the fulphites differ very much
from the fulphates, and that they poffefs i. A fulphureous
tafte, fimilar to that of the acid. a. They are dtcompofable
by fire, either by the efcape of their acid, without altera-

tion ; or by lofing a portion of fulphur, and becoming con-
verted into fulphates. 3. They are converted into fulphates,

by the centaft of air, or by any fubftance capable of afford-

ing oxygen, and their weight is increafed by this converfion.

4.. They are decompofed by moil acids, which expel the

fulphureous acid with effervefcence, and the produ6lion of
a ftrong penetrating odour. 5. They burn rapidly and with
flame, when healed with fuper-oxygenated muriate of pot-

afli, or with falt-petre, and become fulphates. 6. Lalily,

the fulphite of lime is not decompofed by the alkalies, like

.the fulphate.

OF CARBON.

CARBON, or the Radical of Carbonic Acid, has not, un-
lefs the diamond be admitted as fuch, been yet obtained in a

feparate ftate } charcoal, which was once fo efteeraed, ap-
pearing to be a compound fubftance.

The Diamond which exceeds all other gems in hard-
riefs, denfity, and refra6lio!i of the rays of light, cryftalli-

zes in two tetrahedral or trihedrul pyramids, united bafe to

bafe, or in hexahedral prifms terminating in trihedral fum-
mits, or in irregular polyhedral grains.

Ne^-wton conjeilured the diamond to be a combuftible
body. Giiylon in 17S5 inferred its fimilarity to charcoal,

from its leaving an effervefcent alkali, after combuflion in

fiifed nitre. La'voifier found that on burnincr it in clofed

vefl'els, it yielded carbonic acid. This has alfo been proved
by Mr. Tenant, who performed the combuftion in a crucible

of gold. ^^r/W^^confidered it as cryfialli%ed charcoal.

Since this, Guyton having burnt the diamond in oxygen
gas, by the Iblar rays, and thereby having obtained carbonic
acid without refidue, he prefumed that he had afcertained

the diamond to be pure carhont or \\\t pure co??ibuJiible mat-
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ter of the carbonic geuus^ yielding the pure acUiJiable baj'is

of the carbonic acid. He found its coinbiiition required a

much higher temperature than charcoal ; but this he ob-
ferves, takes place with other acidifiable bales, their firft

degrees of oxidation being dJfficuitly produced, although
their fublequent acidification is eafy. It alfo required moje
oxygen for its complete combullion than charcoal j (jne part

of diamond abforbing faur of oxygen, and producing five of

carbonic acid ; this he remarks is not to be wondered at,

iince being pure carbon, it contains none of the oxygen
principle, and therefore demands more. In prcportion

therefore as fubftances contain pine combuftible matter,

will in fa(5l be the difiicuhy of their combuftion, their firft

degrees of oxidation proceeding fo flowly. Thus he accounts
for Plumbago, or black lead, which is a carbonic coinbuf-
tible, richer in combullible matter than charcoal itfelf, not
burning, but at a very high degree of temperature : and thus
he accounts for the incombuftibility of Anthracoiite, Kil-
kenny coal, the brilliant charcoal of certain vegetables, &:c.

The diamond is therefore to be conlidered as pure carbon—^
pltimbago, carbon oxidated in the firfi degree ;—charcoal,

an oxide of the fecond degree, and carbonic acid, the refult

of the complete oxygenation of carbon.

M. Guyton having alfo heated fome alumlne and lime with
diamond, the aiumine, notwiihftanding repeated edulcora-

tlons, ftill retained foine fulphuiic acid, hence fulphuret of
lime was formed, and the d amond was enciuiled with a
black matter (carbon) formed at the expence of the dia-

mond, which had loft above a third part of its weight.

Ann. de Chim. No. 93.
Charcoal is a black, fonorous and brittle Oxide of

Carbon, obtained from various fubltances in the anim.ai,

vegetable, and mineral kingdoms, generally by volatilizing

their other conftituent parts. When obtained in a ftate of
purity, it refills the ftrongeft heat in clofed vefTels. It de-
compofes fulphuric acid, from its affinity with oxygen ex-
ceeding that of fulphur. It decompofes nitric acid with
great rapidity, and if the charcoal be firft powdered, and
the acid ftrong, and allowed to run down the fide of the

veffel, to mix with the charcoal, it burns with rapidity, with
a beautiful flame, throwing up the powder fo as to refembl*
a beautiful fire-work. With a nitrate of pot-afh, it detonates

in a hot crucible, leaving a fixed alkali behind. It is dif-

folved by the alkalies, and by the fulphurets of alkali, both
in the dry and raoift way. It does not unite with metals,

but reftores their oxides to a metallic (la;c.
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Charcoal pofTefies the power of sbforbing feveral gafes,

which thus couder.led retain their properties and even exert

them in fonne inftances more powerfully.——^o«/>/>^. Ann,
de Chim. No. 93.

It decompofes water at the common temperature, carbonic
acid and carbonated hydrogen being i'eparated.——£^2/»-

padius.

If burnt in conta6l with air, its acidifiable bafe attra€liB

oxygen, and becomes a peculiar acid, which, with a cer-

tain portion of caloric, sflumes a gaftous form.

Carbonic Acid Gas, formerly xtin\t^ fixed air ^ or

aerial acid, was difcovered by Dr. Black, it is formed by
the combination juR mentioned, of carbon, oxygen, and
caloric. I^ compofition appears to be 28 parts of carbon'^ .

and 72 of oxygen, with a certain portion of caloric. Pure
charcoal being burnt in a vefTel of oxygen gas, carbonic acid

"isdireSlly formed, in a quantity precifely equal to that of
the charcoal and oxygen employed. It is heavier than the

air of the atmofphere, of which, according to Von Hum-
boldt, it forms a 66th part, in the proportion of i| to i ;

it has a penetrating odour and four talle, and w li ferve

neither fo; refpiration nor combuftion. It is found in a

gafeous and pure ftate, in many fubterraneous places. It

is generated during the decompofltion of animal and vegeta-

ble fubftances, particularly during the fermentative procefs,

and is found in the air of the atmofphere in a very fmall

proportion. It readily combines with cold water, to which
it afives a peculiar pungent tafte, rendering it manifertly

acid, heat or congelation again feparating it from the water.

It exifts in a conciece ftate, in combination with alkalies
;

and wij:h the earths, particularly with the calcareous ; cau-

iing thefe fubftances to exift in a mild ftate, which always,

when perfectly pure, manifeft a confiderable degree of

caufticity. It alio renders them effervefcent with acids,

from its liberation in a gafeous ftate, in confequence of the

new combination. The fuperior degree of attraftion of

carbon for oxygen, renders this gas very difficult of dccom-
pofition.

Mr. Smithfun Tennant, however, by expofing carbonic

acid gas to phofphorous, and calcareous earth, in a red heat,

obtained, as he fuppofed, a decompolltion of the gas. The
oxygen united with the phofphorus, and compofed the

phofphoric acid, which united with the calcareous eaith.

the carbon being depofited refembling the charcoal yielded

by vegetable matter.-——/*/;77.Tr<»///. 1 791.
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Dr. Pearfon made fcveral experiments, by which the car-

bonic acid was decompounded, and rerdved into relpirable

air and charcoal. Phil, tranf. 1793.

Profeflbr Gottling informs us that, by heating over a

charcoal fire, in a glafs veffel, a mixture of phofphoius

and carbonate of foda, or carbonate of pot-afh, the phof-

phorus will be kindled, and its greateft part confumed,

and that the refiduum is of an uniform black colour, the

falts of which beiuLjj difiolved in water, there remains an

infoluble carbon, of a deep black colour. » -Gottling''s

Almanack,

Carbonated hydrogen gas, or Hydro- carbonate

Cas, is formed by the union of hydrogen with a portion of

carbon and caloric. It may be obtained by diilillation from

moiltened charcoal.

In illuftiat'on of the different ftates of compoution in

which the condituent principles of azote enter into the for-

mation of bodies, Girtanner obferved, that charcoal, or

the oxide of the diamond, is found in many bodies, and
the diamond itfelf in none. We obtain, by our chemical

decompolitions charcoal and not diamond. We know no
diamantic acid, although well acquainted with caibonic

acid. No Chemift fpeaks of our exhaling diamond by re-

fpiration, but many of charcoal or carbon. The diamond
itfelf is, peihaps, not a fimple body, it ftill probably con-

tains oxygen, for if I do not decewe myfelf, all transparent

bodies contain it more or lefs. Ann. de Chim. 100.

When it is confidered that the diamond and not charcoal

is the real bafe of this acid, furely the language of Dr.
Pearfon is to be preferred, and diamond heing the ^^,
PLUMBAGO fhould be confidered as an oxidule of diamond^

charcoal as an oxide of diamondy and that which has

been hitherto termed carbonic acid, fhould be termed the

acid of DIAMONb.

CARBONATES are neutral falts compofed of ths carbo-

nic acid, and certain bafes.

Carbonate of Pot-ash, formerly called /3^V/3^^^/>of-

ajh, or aerated ^'egetable alkali, is made by expofing a fo-

lution of alkali to the carbonic acid gas until faturated,

when it will yield oblique teirahedral prifms, terminating in

dihedral truncated fummits. It has now Itfs of the urinous

taite, but ftill changes the infufion of violets green. It

does not atiraft moifture from the air, but'rathor parts with
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its water of cryflalllzalion. By expofure to heat, it lofcs its

acid, is rendered puie alkali, and capable of uniting with,
filex and forming giafs ; it is decomjjofed by quick lime,

and by all the acids. Four parts of cold water are required

for its folution. loo parts contain 23 acid, 70 alkali, and
5 water. BergfMan.

In confequence of the carbonic acid having a greater af-

finity with lime than with alkalies, the former being added
to a folution of the latter, it feizes the carbonic acid, and
the PURE, CAUSTIC ALKALI, is left.

Carbonate of Soda, formerly termed aerated i)2ineral

Alkali and Natron^ when completely faturated with carbonic
acid, yields ciyftals in thic form of rhomboidal plates, or of

rhomboidal o6tahedra, of a urinary tafte. It is decompofed
by quick-lime, by the acids, and by fire, in the fame man-
ner as the furmei" carbonate; but it is more eafily decompo-
fable by phofphorus, than the other carbonates. It foon

parts with its water of cryrtallization ; contains in 100 parts,

16 acid, 20 alkali, and 64 water; and for folution, requires

two parts of cold, but only its own weight of hot water.

Carbonate of Ammoniac, or concrete 'volatile Alka-

li, may be obtained from many animal fubrtances. It may
be formed, by palling the carbonic acid gas through a folu-

tion of ammoniac ; by expofing the ammoniac in a vefTel of

the carbonic acid gas ; or by diftilling it from a mixture of

amn"»oniac and the carbonate of pot-a(li, or carbonate of

lime, or other neutral falts containing this aci^. It dif-

folves in iis own weight of cold water, and contains in 100

parts, 45 acid, 43 alkali, and 12 water. It may be decom-
pofed by moft uf the acids, their affinity with ammoniac ex-

ceeding that of the carbonic. Its cryftals are tetrahedral
j

or o6lahedral prifms, having four angles truncated, with

d'hedral fummits. It is very volatile in the fire, and chan-

ges in its compofition, with every change of its temperature,

giving out carbonic acid when heated, and abforbing it again

as it cools : when paffed through a tube healed red, it is de-

compounded into water, chaicoal, nitrogen, and hydro-car-

bonate.

Carbonate of Lime, alfo called mild calcareous Earth,

cxiils in th- form of chalk, marble, lime-fione, calcareous

/par, JlalaSlite, Sec. It has not been cryflallized by art, but

is found varioufly cryftallized in its native ftate, in different

modifications of the obtufe rhomboid, in its primitive form.

It has then a laminated texture, feparates into rhomboidal

fragments, and yields a double refraflion. It contains 0,55
}ime, 0,34 acid, water 0,11. By intenfe heat, the acid is
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tlifengaged, and pure lime rem:ilns ; this, by expofure to

air, falls to pieces ; but in time recovers its original hard-

nefs, by re-abfoi bing carbonic acid gas. It is decompofed

by almoft all the acids, by their fuperior degree of attrafti-

on for lime, when other calcareous falts are formed, the

carbonic acid efcaping in a gaftous form, aiul occafioning

eftervefcence.

Acidulous Carbonate of Lime is formed by the

folution of this carbonate in water impregnated with car-

bonic acid.

Carbonate of Baryt, Barolitej Kir-iv. Witberitf,

Werner. This combination has no tafte, is not altered in

the air, is almoft infoluble in water, but is decompounded
by heat, and by all the acids. It is found either in ftriated,

compa*^, femitranfparent, white, or greyifh white mafles,

or in hexahedral cryftals, Sp. gr. 4,3 to 4,33. 100 parts

Contain o,So pure baryt, 0,20 acid. Diflolved in water im-
pregnated with carbonic acid, it is the mofl effe61«al teft of
the prefence of fulphuric acid. Guyton.

Carbonate of Magnesia, not fully faturated, or the
magnelia of the fliops, is not found in this combination,
but is obtained by precipitation with the carbonates of al-

kali from the Ailphate of magnefia. It is fcluble in water,
in the proportion of feveral grains to an ounce. It lofes

its water and acid by calcination, the refidue being pure
magnefia^ fometimes called calcined magnefia. Cold water
diflbh-es more than hot, it is therefore precipitated by heat-
ing the folution.——j5z^/zV;z.

When fully faturated with carbonic acid, it becomes more
foluble, and by /low evaporation will cryftallize in hexa-
gonal prifms with hexagonal fummits. " Gren.

Magnefia, in powder, not faturated, contains magnefia
0,40, acid 0,48, water 0,12. In faturated cryftals magne-
fia 0,25 acid 0,50, water 0,25. Tabl. de Fourcrojy 1800.
Carbonate of Alumine is formed by the acid of the

carbonates of alkalies, combining with the earth thereby
precipitated from a folution of alum. It has been found
near Halle, in Magdebourg, and is alfo called lac lunce.
It varies in its proportions.

Carbonate of Strontian is found at Strontian, in
Scotland, formed in fmall ftriated hexahedral prifms, of a
light green, and not quite opake. It melts into a green
glafs, and gives the flames of coals a purple hue. Sp*. or.
3,658. It contains acid 0,30, ftrontian 0,62, water o,oS.
It is only decompofable by hsivyi.^-'-^Foitrcroy.

E
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Carbonate of Zjrconia is Infipld, and indiflToluble

in water. It contains 55,5 of ziiconia, ai^d 44,5 of acid
^nd water.

Carbonate of Glucine is a light, white, foft and
anlipid powder, unchangeable in the air, foon lofes its wa-
ter and acid in the fire, and is irvToluble in wat-er even though
aided by its proper acid.

Ammoniaco-magnesian Carbonate form?, when
the two falts nieetj it is cryltallizabie, and lefs foluble than
the falts by which it is fovmed^———Fourcroj Tableaux Sj-

r^opticiuest j8oo.

€F MURIATIC ACID.

MURIATIC ACID, formerly termed M^irw^ Acid, cr

Acid of Sea Salt, Sec. is conjeftured, from analogy, to con-

!£ft of oxygen, in combination with a peculiar, bxit hitherto

sitilinotvn bajis,* It is obtained by diiHllation, from a mix-
ture of fea fait, with half its weight of fulphuric acid.

The refiduum is fulphate offoda, (hewing the fea fait em-
ployed to have been a neutral ialt compofed of this acid and

foda.

When pure, it is colourlefe, and of a lefs fpecific gravity

than the nitric acid. It has a peculiar fuffocating fmell,

and copioufly emits vapours, which are rendered more vis-

ible by their mixture with the moifture of the atmofphere.

It takes part of its oxygen from nitric acid. It does not

aft on combuftible bodies, but feizes the oxygen of oxided.

bodies^ It ahforbs the carbonic acid, and its affiniries with

baryt, pot-afh, foda, ammoniac, lime, magnefia, and a!u-

mine, appear to be in the order they are here placed.

Muriatic Acid Gas, is eafily obtained in this form?

it has a ftrong fmell, and is fliarp, without being cauftic*

It is heavier than common air, extinguiflies flame, firft en-

* Gtrtanner fuppcfcd tills radical to be hydrogen-, and Armet

^thought It to be the metal xinc.

Mr. W. Lambe fuppofes that fulphurated hydrogen i* the bale of

•xn-uriatic acid, he having obtained oxy-muriatic gas by dropping

fulphuric acid on the refiduum left, after evaporating water impreg-

nated with hepatic gas, in which iron and manganefe had beea di-

^i^^cA.'-'^Mancbefcr Mm, vol. v.



51

Targrng it, by a grcenifh or bluifh- circum -ambient ffame.

It lufFocates animals, and is unchangeable by lii^hv, caloric,

or combultible bodies. It unites with water wivh great ra-

pidity and heat, forming the fluid muriatic acid.

Oxygenated Muriatic Acid^ is formed by the ad-

dition of oxygen to the 7nuriatic acid^ which it feizes with

avidity, whenever it is prefented to it. It is therefore readi-

ly obtained by dilViUation cf the muriatic acid, from fub-

ftances containing much oxygen •, luch are the oxides of

metals, particularly the native oxide of nianganefe. The
acid is, in this itate, of a yellowifh colour, of an aufttre

talic, and of an exceivively Itrong difagreeable Imell j its va-

pours irritating the larynx violently. It renders the blue

colours of Vegetables white, and thus deftvoys the colour of

molt fubftances, thereby lofing its oxygen. When about

the freezng pomt, it cryftallizes, in quadrangular fplculae.

It oxidates metals with rapidity, and thickens oils. By con>-

mnnicating its oxygen to fulphur, it produces the fulphuric

acid. Expoled to the light, oxygen gas is ieparated, and

ordinary muriatic acid is left ; and as its lofs of oxygen is

in a d re6l ratio of the quantity of light, the oxy-muriatic

acid has been propofed as a PHOTOMETER.
It feems to differ from the common muriatic acid, on the

fame principle as the n.tric and fulphuric acids differ fioni

the nif:rous and fulphureous j the limple or the oxygenaved
muriatic acid appealing to be formed, according to the

greater or lei's quantity of oxygen, united to the pure radi-

cal. Dr. Gren, therefore, propofes the fubftitution of the

terms fnurialous tor muriatu, and muriatic for oxygenated

7nuriatic\ by analogy horn fulphureous ^ud fulphuric, nitrous

and nitric, Sec. Suppofmg the ordinary muriatic acid to be

an i/npe-'feS^i acid, and the oxy-7nuriatic to be 2i pcrfe^l acid,

but not a fuper-faturation with oxygen.
When it is mixed with ammonac, decompofition with

great effervefcence, takes place; no neutrnl fait is formed
j

but the hydrogen of the ammoniac, combining with the fu-
perabundant oxygen of the acid, forms water, the nitrogen
efcapes in the form of gas, and common muriatic acid" is

left. If the acid and the ammoniac aie mixed in the (fat*

of gas, conlideralde detonation and infiammition fucceed.
Phofphorus and cai bon immediately unite with its oxygen,

and foi-m phofphoric and carbonic acids.

Phofphorus, charcoal, cinnabar, antimony, bifmuth, zinc,
and feveral other combultible bodies, reduced to powder, are
ipontaneoully inflamed when thrown into this acid, warmed
and in a ftate of vapour. Gren.
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It removes the ftain of common Ink, thougli it decs njt
afi'e(5l printer's ink. It is therefore recommended for clean-
ing old books and prints. Halt an ounce of minium being
added to three ounces of common muriatic acid, will ren-
der it fit for this purpofe. Fabrorn Giornale Litt. di Na-
poli.

It powerfully bleeches linen, cotton cloths, and paper;
nnd in the proportion of twelve ounces to forty-eight pounds
of fpirit of wine, it Is exceedingly efficacious in bleaching
j-aw filk, and even entire garments. Journal de Phj/que,
XLIII.

MURIATES are neutral falls, formed by the muriatic
acidy and certain bafes.

Muriate of Pot-ash, the febrifuge Salt of Sylvius.

It contains in loo grains, 29,68 acid, 63,47 alkali, and 6,85
water. It is found in fea-water, in old plaifrer, and in ve-

getable and animal fluids. It cryflallizes in cubes, which
have a flrong, bitter, difagreeable tafte.

Muriate of Soda, Marine Salt ^ Cotumon Salty Rock

Salt, Bay Salt, ov Sal Gem, contains in 100 grains 43 acid,

46 alkali, and ji water. It is found native, in mines, in

many places, but particv.laily in Poland and Hungary.
Thefe mines appearing, from the fliells, madrepores, &c.

which are found in them, to have been formed by the dry-

ing up of vr.ft lakes. It is alfo obtained by extrafting it

from fea water, by evaporation, purification, &c. It is not

decompofed by fiTica, and but (lightly by clay. It however

occafions clay to fufe readily, and is thus employed in gla-

zing pottery : it aflifts the fufion oi glafs alfo. It has a pe-

netrating pleafant tafte, decripitates on hot coals, and by

great heat, is volatilized without decompofition. It cry-

itallizes in cubes, or in hollow tetrahedrons, fuluble in 2,5

their vv'eight of cold water.
^

The foda is advantageoully obtained from it by the addi-

tion of nitric acid, and the oxides of lead. The foda is al-

fo feparable by baryt, pot-afh, and particularly by the ve-

getable acid combined with lead j the muriatic acid uniting

with the lead, and forming a muriate, whilft the foda com-

bines with the vegetable acid, from which it may be after-

wards freed by evaporation and calcination.

Prouft has difcovered mercury in the muriatic acid, in the

ftateof conofive fublimate, ariimg fiom mercury which is

naturally contained in fea fait. Journal de Phyfque.

Muriate of Ammoniac, or Sal A/mnoniac, is tound

native in many parts, particulaily in the neighbourhood of

volcanos. It is obtained arlificially, by diftillatiou from
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the foot, formed by the combuftlon of the excrements of a-

nimals which feed on faline plants. loo parts contain 51

acidj 40 ammoniac, and 8 water. It cryflallizes in qua-

drans^ular prifms, with tetrahedral pyramids 5 or in rhombic

or o6^ahedral cryllals j of a Iharp, acid, urinous tafte, (bow-

ing a flight degree of du<S.ility under the hammer. U dif-

folves in three parts and a half of water, at 60°. It is not

decompofed by clay, nor entirely by magnefia : but is com-
pletely decompoied by lime, and fixed alkalies, the ammo-
niac teing diiengaged in the (late of gas, leaving a muriate

of lime or of alkali. If the lime or fixed alkali is pure,

caujiic or pure amvioniac is obtained, but if the carbonate

of lime or of alkali be employed, then a carbonate of am-
mon'iac is the refult of the procefs.

Muriate of Lime, Muriated Calx, Calcareous Marine
Salt, or Glauber^s fixed Sal a7nfno7iiac, is found in mineral

waters, but particularly in the waters of the fea, to which
it contributes to give their bitter talte. It conilitutes the

refidiie of the dillillation of 3 parts of lime, i of water,

and I of muriate of ammoniac. It (peedily deliquefces,

and therefore, cryrtallizes with difficulty, in liexahedral

pri(ms, with hexahedial fummits. 100 parts of lime take

up 86 of real marine acid. It is decompofed by bnryt, and
the alkalies. It fufes with a moderate heat, and becomes
the Phofphorus of Homberg, which gives light when ftiuck

upon or fcratched. A very ftrong folution, being mixed
with the concentrated fulphuric acid, a Iblid precipitate is

formed, and the acid difengaged in vapouis ; the two liquids

appearing to be inftantly transformed intaa folid. Like the

nitrate of lime, this fait renders the flame of alcohol red.

Muriate of: Magnesia exifts in the mother water of
falt-works, in fprings, and in the waters of the fea. It

forms acicular, but deliquefcent cryftals, of an acrid and
bitter tafle. 100 parts contain 34 of acid, 41 of magnefia,

^5 of water.

Muriate of Baryt dots not feem to exift native. When
obtained artificially, it form.s in tabular ciyftals, which do
not fufFer any change in the air or fiie, and have a naufeous
and burning ta(le. Pure alkalies and earths have no effeft

on this (alt. The fulphuric and fluoric acids decompofe it

very readily ; hence this (alt is highly ufeful to dete6l the

prefence of thefe acids in any mixture. This fait produces
the fame efifect en the flame of alcohol as the nitrate of baryt
does, giving it a yellowifh white h\ie.

E2
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Muriate of Alumine cryftalllzes with difficulty, leav-
ing generally, after evaporation, a faline aftringent mafs,
of a gummy coniilknce.

Muriate of Stkontian forms hexahclral prifms with
alternate broad and narrow fuifaces, with trihedral pyramids.
It gives to the flame of alcohol a bright red colour.

Muriate of Glucine forms in fweet and very fmall
cryftals.

Muriate of Zirconia forms In indeterminate acicu-
lar cryllals, deliquefcent, eallly decompofed by fire, and pof-
fefilng a fliarp, auftere tafte.

Muriate of Silica is obtained by the a6lion of this

acid on the filica in a ftate of divifion with alkali, it exifts

only in a liquid and cold ftate, heat precipitating the filica.

Fourcroy, 1800.

Ammoniaco-magnesian Muriate is formed by a
mixture of the folutions of the two muria:es. It forms
fmall, irregular polyhedra ; is foluble in feven parts of wa-
ter, and contains muriate of magnefia 73, and of ammo-
niac 27,

OxY-MURiATE of PoT-ASH Is formed by introducing
the oxygenated muriatic gas into a folution of pot-aflij its

Ciyftals are flat hcxahedial prifms, obliquely truncated at

their ends, and of a filvery hue. They give a faint tafte,

with a fenlation of coldncfs in the mouth, and emit lii^ht

by attrition.

It appears to contain inore oxygen, than an equal weight
of oxygenated muriatic ac'd in water : hence the acid,

combined in the muriate, is fuppofed to be fuper-oxygena-
ted.

It is fald to be decompofed by the a6lion of light, parting
with its oxygen, and becoming fimple muriate.

This is, however, denied by Mr. Hoyle. Manchejier

Memoirs^ vol. v.

Heat feparates its oxygen from it, in the form of oxy-
genous gas, 100 grains yielding 75 cubic inches of oxygen
gas.

On being brought into contact with inflamed bodies,

it detonates with more violence than nitre. When mixed
with equal quantities of fublimed fulphur, it explodes,

by mere trituration 5 and fpontaneoufly, if kept in a bottle.

' Nicholfon^s Journal.

A grain or two of phofphorus being dropped in a folution

of the oxy-muriate in nitric acid, a great number of vivid

fiafhes appear in the liquor.
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A little of this muiiate being put into the lulphuric acid,

violent cracklings or fmall explolions fucceed, and if a fmall

piece of phofphoi us. be alfo dropped in, a violent explofion

takes place- the addition of heat will alfo occafion its ex-

plofion. This muriate being rubbed with an equal quanti-

ty of phofphorus, a violent explofion follows with a fiafh of

light. If mixed with charcoal, and fi:!iartly ftruck with a

hammer, flame, but not much no'fe, fucceeds ; but with

pit-coal, fparks, and fome fmall reports are produced :

with fulphur a leport and flame ;
and with fulphuret of pot«

afn, and of arfenic the fame efl'eds follow, hut in a higher

degree. Detonations- in various degrees are occafioned by
its being rubbed with loaf-fugar, oils, camphor, rofin,

gum-arabic, indigo, aurum mufivum, &c. Manchejier

Memoirs i vol. v. part i.

The oxy-muriate of carbonated pot-afh increafes the

blacknefs of ink, ufed in the proportion of i to 5 of the

fulphates contained in the ink. The colours of logwood_>.

weld, cochinelle, and arch'l, are improved by it, if no
heat be employed. Being blended with foap, the foap is

improved in its qualities. A. J. Forfjthy Nicholfons
Journal^ July, 1799-

Being employed in the fabrication of gun-powder inflead

of nitre, the efl:e6ls produced by its ignition, are augmented
to a four-fold degree j and the mixture will explode by
mere trituration.

Oxy-muriate of Soda diff'ers from that of pot-afli,

in being more difpofed to effervefcence, and to folution in

alcohol.

Of the other oxy-muriates but little is known. Van
Mons fays, he formed the oxy-muriate of ammoniac

j

but Gren aflerts that fuch a combination cannot exift.

NiTRO-MURiATic AciD, or Aqiia Regiay is formed
by dilFillation of the nitric and muriatic acids in the propor-
tion of two parts of the former, and one of the latter. Four
ounces offal-ammoniac dflblved gradually, in the cold, in

one pound of nitric acid, forms an aqua regia. The mu-
liatic acid, in thefe procfcfles, attaches to itfelf a portion of
the oxygen from the nitric acid, as well as a portion of ni-

trous gss j forming a mixture of muriatic acid thus oxyge-
nated and of nitrous acid.

The nitro-muriatic is of a yellow colour, and its fpecific

gravity is lefs than that of either of the acids employed. It

readily diflolves gold, which is not done by either of the
acids of which it is compofed. It is employed by the dyers
for the folution of tin, which nitiic acid corrodes, and oxi-
dates without diflblving.
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OF Jcm OF BORAX,

ACID OF BORAX, formerly called //owW// Sedatl'Vi

Salt, has been found naturally formed in feveral parts, but it

is generally found in combination withfoda, forming boraxy
from which it is obtained by fublimation, or cryftallization.

The niiric and muriatic acids may be employed for this pur-
pofe ; but half its weight of fulphuric acid poured on bo-
rax, yields the acid by fublimation, in a beautiful Hate. It

is alfo obtained by cryftallization, by adding fulphuric acid
to a folution of borax in hot water* The acid is depofited

on the fides of the veflel, of a white, fcaly^ glittering ap-
pearance, as the mixture cools: it is alfo feparated by the

vegetable acids. It yields a faline cool tafte, and reddens
the blue vegetable infufions. It requires one pound of
boiling water for the difloLution of 183 grains, but is dif-

folved more eafdy in alcohol ; the folution being of a beau-
tiful green, and burning with a green flame» Expofed to

the fire, it becom.t;s a vitriform and tranfparent fubftance, if

dry ; but if moilf, it fublimes, being mechanically raifed

up with the aqueous vapours. But its fiixity in fire greatly

diftinguifties it from the other mineral acids.. Its acidifiable

bafe has not yet been feparated.

Borate of Soda, or BoraXt is formed by the combi-
nation of acid of borax ^ndfoda. The borax of commerce
is a borate fuperfaturated with foda. It is found in a cry-

ftallized ftate, at the bottom of certain fait lakes in a barren

volcanic dillriil of the kingdom of Thibet, inverted in a
greafy covering, Vind is CiiUed brute borax, tincall, or chry-

focolla. It is alio found in a purer ftate in the mines of
Riquintipa, and of Efcapa. A ftill purer kind comes frOm
China. It is beft purified by long boiling 5 the cryftals this

affords, being again purified by a fecond filtration and
cryftallization. When purified, it is white and tranfparent,

with fomevvhat of a greafy fra6\ure. It has a pieafant acid

tafte, renders the blue vet^etable infufions green, and forms
in hexahedral prifmatic cryftals, two fides of which exceecj

the others in breadth, terminated by three fided fummits. It
requires twelve times its weight of cold water to diflolve it

;

but it is diffolved in fix times its weight of boiling water.
Expofed to a moderate heat, it melts with its water of
cryftallization, and is reduced into white opake light mafs,

when it is commonly called calcined borax » In a more
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violent heat it is fufed into a tianTparent grteni/h yellow
glafs, foluble in water, and efflorefcing in the air. Baryt,

magnefia, and lime, decompole borax. It ferves as a flux

to vitrifiable earths, it alio vitrifies clay, but lels complete-

ly. It is employed in forming reducing fluxes j it may
alio be uled in re-producing the fufion of glafs ; and in

foldering metals it is highly ufeful, cleanfing the furface o^f

the metal, and afliiting the fufion of the folder.

Borate of Pot-ash, formed by the combination of

the acid oj borax with pot-ajh^ is obtained either by adding
pot-afh to a folution cf borate of foda, or by dire6\ly com-
bining the acid with the pot-afli. It cryftallizes in paral-

lelopepidons.

Borate of Ammoniac forms in fmall rhomboidal
cryft.ils, eafily decompofed by fire.

Borate of Magnesia is of very difficult folution in

water. It yields cryftaliine grains by evaporation, and is

decompofed by lime.

Borate of Alumine Is not very foluble, and melts iu

the fire into a glafs. Lime, magnefia, and the alkalies de-

eompofe it.

Borate of Lime, or Boracitey has been found in the

gypfum of Luneburg, in cryftals whofe form appears to be a

cube truncated all round on its corners and edges. It

is infoluble in water, cuts glafs, and ftrikes fire with (leel.

Borate of Baryt, and of Strontian, have not yet

been fufficiently examined.
With SiLEX in the dry way borax forms a vitreous

fubllance by fufion : but does not unite with it in the hu-
mid way.

OF FLUORIC ACID.

FLUORIC ACID is derived from the fpar, formed by
this acid, and calcareous earthy and which, from its pro-
perty of accelerating the fufion of other ftones, is termed
FLUOR SPAR. It is thus obtained; the (tone is diftilled

in a leaden retort, with its own weight of fulphuric acid,

when a gas, termed fluoric acid gas, is detached, which
forms the fluoric acid, on coming in contact with water

j

the fulphuric acid, at the fame time, forming gypfum, by
combining with the calcareous earth. Being diftilled in
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glals, it felzes the filiceous earth of the glafs, and volatili-

zing it with iifelf, depofits it as a filiceous cruft on the fur-

face of the water in the receiver. In fraell and tarte it re-

feinbles the muriatic acid.

It does not aft on gold, or filver, but conriblnes in prefer-

ence with their oxides. From its power of diflblving

filiceous earth, it is employed for the purpofe of etching on
glafs.

The fluoric acid prtfents an excellent means of dettfting

the prefence of lime, it talcing it even fiom the fulphuric

acid and iminediately precipitating v^ith it.

Its radical is not yet known, but it appears not to be
faturated with oxygen, Gren, therefore, thinks we have not
had it in its ferfeh or oxygenated Itate, and that it therefore

deferves farther inveltigation.

Fluate of Pot-ash is a gelatinous fubftance, which
readily diffolves in water, deliquefces in the atmofphere^

and is with difficulty chryftallized. It is decompounded
by lime, the lime uniting with the acid, and forming jege-

nerated fluor: it is decompofable alfo by the fulphuric acid.

Fluate of Soda is not readily foluble in water. It

forms fmall cubic or oblong tetrahedral cryftals, which de-

crepitate like common fait, and are decompofable in the

fame manner as the former.

Fluate of Ammoniac fhoots into fmall columnar
eryftals, which have a bitter tafte^ and are deliquefcent. It

is perfeftly fublimable by heat, and forms, when dry, a
fubftance refembling flint.

Fluate of Lime, or fluor Spar.y is of a compaft fpar-

ry texture, ot various colours, hard and brittle. Sp. gr. 3,09
to 3,19, nearly infoluble in water, and becomes phofphorelcent

in a moderate heat. It promotes the fufion of clay, and
other earthy fubftances, but is not very fufible itfelf. Its

general form of cryftallization is that of the cube, and of its

more fimple modifications. It contains acid 16, lime 57,
water 27. Scheele. The amorphous and earthy h.is, ac-

cording to Pelletiery acid 28,5, lime 21, water i, filex 31,
Alumine 15,5, iion i, muriatic acid i, phofphoiic acid i.

Fluate of Argill has been found in Greenland. But
the combinations of this acid with the other earths have not

been much attended to.

Thefe fluates a6l on filica, and by diiTolving it, become
filiceous Jiuates.

As an examination of the different fubjlances from nvhich

the acids are obtained, cannot buf facilitate the knoivledge <^
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the nature oj the acids tbemfel'veSi the remaining acids ivtll

be treated ofy ivhen the analyfn of the refpe^i-ue fuhjlances

from <xvhich they are produced, are defcribed, This is the

more necejfary, fince, as fe-oeral ofthefe acids appear to oive

their exiflence to certain procejfes of animal and vegetable

life ; thefe can alfo be taken into confideratian at the fame
time.

METALLIC SUBSTANCES.

THESE are diftinguiflied by their abfolute opacity^ great

degree of gra'vity, and peculiar brilliancy ; to which may
he added their du^iltty, which property, however, is not

perhaps poflefled by all metals.

They are concealed in the earth, and from ores, which
cxiftingin crevices of rocks, are called veinsy and are dif-

tinguiihed into le^vel, or into incltned, direfl, or oblique,

according to the angle they make with the horizon. The
part of the rock refting on the vein, is termed, the roof %

and that on which the vein refts, the bed of the <vein. When
found in fpherical parts, or maffes, they are called belliesy

or ftock-joorks.

Metals appear to be fimple fubftances. They are af-
fayed, and their fpecies sfcertained, by the Docimajlic ASly

or DOCIMASIA. The metallic part is firft cleared, as

much as poffible, from the foreign, or ftony fubftances, with
which it is blended, and whichis called the gangue, by firft,

reducing the ore to powder, in which ftate it is called Jlich,

and then by wafning. It is then torrefied to diffipate the
fulphur and arlenic j and lailly, fufed by the addition of
fome flux, containing the eoally principle, to difengage the
oxygen, with which the metal has been impregnated, during
the previcms calcination, or tonefaftion.

They are found, i. In the form of a native metal, a. In
the form of calx or oxides. 3. Combined with arfenic, or ful-

phur. When nature has beftowed on them their proper
metallic appearance, or they are only alloyed with other
metals, or femi-metals, they are faid to be native. When
combined, as they commonly are in mines, with fome un-
metallic fubftance, they are faid to be mineralized \ the
fubftance that fets them in that ftate, is called a mineralizer

;

and the compound of both, an ore ; which term is applica-
ble, when ftones, or earths, contain metallic fubftances.
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whether native or mineralized. In a notable proportion.
They are commonly mineralized by oxygen, in its concrete
ftate, to which is often fuper-added, the carbonic acid.
Next to thefe, fulphur, and arfenic, in its oxidated ftate,

occur; thefe laft generally communicate a metallic luftre.

The fulphuric, muriatic, phofphoric, arfenical, and mo-
lybdenic acids, are lefs commonly met with.
They fufc at a certain degree of heat, and obtain a con-

vex furface ; and if fuffered to cool flowly, they exhibit
cryftallizations of confiderable regularity. If continued in

a ftate of fufion, they lofe their brilliancy, and become an
opake powder, or metallic oxides or calx-^ acquiring weight,
and abforbing a certain portion of oxygen, during the
tranfition. If this be abforbed to faturation, the ox^de
may be called perfeSl^ if not, imperfeSl. If urged by %
ftronger heat, all the oxides, except of quickfilver, are
converted into a vitriform fubftance, or metallic glass.
Thefe mixed with other glaftes form glafs pajiesy and

artificial gems, pigments for enamel and porcelain, enamel
itfelf and the finer gla%ings.

That metals are calcined, or rather oxidated, in confe-
quence of their abforbing oxygen, is proved, by this pro-
cefs taking place only when oxygen is prefent ; and by their

giving it out, in exaflly the fame quantity and proportion,

on their reduflion, or return to the metallic ftate. They
undergo this procefs of calcination, or oxidation, alfo from
the aftion of humidity : the water is decompofed } its hy-
drogen being difllpated, whilft its pxygen combines with
the metal. The bafer metals have their furfaces tarniftied

by expofure to the air, being a6led on by the carbonic ac'd

and oxygen, the tarntjh or rufi being a carbonated oxide

of the metal. They are all foluble in acids, and precipi-

table therefrom by alkalies ; or, platina excepted, by
Pruflian alkali. Acids are decompofed, during their com-
bination with metals, their oxygen combining with the

metal, and forming a metallic oxide : this is either diflbl-

ved, and forms a metallic fait, or the metal is only corroded

and the oxide precipitated.

Metals may bediffolved by means of alkaline fulphurets,

and the metal and the fulphur may be precipitated together.

This precipitate is a combination of the metal with the ba-

fis of fulphurated hydrogen gas, and is called a metallic
HYDRO-SULPHURET. They may alfo be made to enter

into combination with ammoniac, when fubltances are form-
ed which are termed ammoniurets.

If calcined, and not tco volatile, they communicate a

tinge to borax and mierofcomic ialt, after fufton, or render
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them opake. When perfe6lly fufed, they are, for the mod
part, niircib'e, or combinable with each other j but, except-

ing iron, refufe to mix with their own oxides, or with mod
other vinmetallic fubftances.

They however unite with fulphur, phofphorus, charcoal,

ammoniac, hydrogen, and alkaline fuiphurets. Thus wc
have metallic sulphurets, phosphurets, carburets,
AMMONIURETS, HYDRURETS, and H YDRO-SULPHUR-
ETS.
The names of fuch metallic fubflances as are at prefent

known, are,

I. Pl.itina. a. Gold. 3. Silver. 4. Qu^ickfilver. 5.

Copper. 6. Iron. 7. Lead. 8. Tin. 9. Zinc. 10. An-
timony. II. Bifmuth. 12. Cobalt. 13. Nickel. 14.

Manganele. 15. Uranite. 16. Sylvanite. 17. Titanite.

18. Chrome. 19. Arfenic. 20. Molybdenite. 21. Tung-
flenite.

The three firft, undergoing no oxidation in our furnaces,

are called ferfe^ or nobis metals, and the others imperfeSly

or bafe. The oxides of the former may, however, be ob-
tained by other means? and differ from thofe of the bafer

metals in this, that they, as well as that of quickfilver, are

reduced to a metallic Ifate, by mere beat j whereas thofe of
the bafer metals require the addition of a combuftible mat-
ter. Thole which are not at all, or fli2:htly maleable, have
been ttrvntd femi-?netals. The four Inll are capable of fuch

complete oxidation as to be converted into real acids, an3
are therefore called acidifiable metals.

Pyrites, or Marcajites, are metallic sulphurets,
wh'ch are formed by the union of metals whh fulphur. The
moll common of thefe are the sulphurets OF iron.

PLATINA comes to us in a granular fi:?.tc from Peru.
It has no known ore, but is found in a metallic Hale, only
among alluvial gold ores.

Its colour is between the tin and filver white. Sp. gr.

20,6 to 23 : being the moll: ponderous of all known bodies.
It is confiderably malleable, and duilile ; but harder than
gold. It is not affecled by the action of the air, nor by
the heat of an ordinary furnace ; but yields to the heat pro-
duced by poNverful burning glalTes, and to that excited by
ignited oxygen gis.

It is oftsn mixed with quickfilver, and gold, and is inti-

jnately combined with iron, and therefore'magnetic. The

F
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niwcury may be driven from it by heat, and the iron may
be feparated from it by diUblving it in eight times its weight
of nitro-muriatic acid, and either precipitating the iron, by
PrufTian alkali, or the Platina itfelf by muriate of ammoni-
ac. This precipitation of platina, by the muriate of am-
jiioniac, affords a funple method of aicertaining the mixture
of this metal, with gold, fi nee the muriate of ammoniac has
no vifible effe6l on the folution of gold.

It is foluble in the nitro-muriaticy and the oxy-muriatk
atciii; the faturated folution being of a dark-red colour. It

is precipitable from this folution, by pot-afli, and muriate
of ammom'ac; lefs freely by foda, not vifibly by the PrufTian
alkali, and not at all, by a dilute folution of fulphate of
iron: theft properties diltinguifh it from gold. Berthollet

.found it in a great n.eafure acidified, wlven^in folution, which
accounts for fome of its fingular properties. Th€ folution

depolits fmall irregular fawn-coloured cryftals, the muri-
ate of PLATINA ; and if concentrated, it yields larger

cryftals, fometimes of an o6\ahedral iorm.'-—•^Bergman.
It amalgamates, though with difficulty and very fparing-

ly, with quickfil<v€r, and is capable of being alloyed with
inoJt of the known metals.

With bif?nuth it unites eafily, and yields a mafs of little

^u6lility : with antimonyy its fufion is facilitated, but its

weight and duftility are leflened : and by %inc it is rendered

shore fufible, the alloy being very hard. It unites eafily

ivith tiHi is very fufible, and unleJs the tin is in large pro-

jjortion, the alloy is very brittle.

It unites very well with lead. One ounce of platina be-

ing cupelled with 20 ounces of lead, the platina gains th«

power of being forged and foldered completely, without the

.affiftance of any other metal. Baurne.

It will not unite with forged iron, but melted with crude

iron, the alloy is fo hard, the file will not touch it j it is

du6file in the cold, but breaks fliort when hot.—

—

Leivis.

With copper, the alloy is du61ile : when the copper is in

the proportion of three or four to one, it takes a fine polifh,

and does not tarnifli in the fpace of ten years. With Jil^ver,

the alloy is hard, v/ithout diiftilty, and tarniflies. But
with gold, it can only be alloyed by the moft violent heat

;

the colour of the gold is prodigioufly altered, and the alloy

jjoffefles 'Confulerahle ductility.

Platina free fiom iron, being fufed with phofphorus, by
Icn^ cor.tinued heat, is obtained in a concrete porous form,

and may be formed into a folid mafs, under tive hammer,
Udng a PHObTHURET of PLATINA.
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GOLD.—Its colour is otange red, or reildifli yellow. Sp,

gr. 19,3. melts at 32**. Wedgwood. Ir may be volatilized

and calcined, in high and long continued heats. It is the

moft perfe6l, du6lile, tenacious, and unchangeable of all

the known metals. Not being combinable with oxygen,

fulphiir, Sec. in low heats, ifr can never be found, liridiy

fpeakinir, mineralized.

It is found in compa<5l malTes, or interfierfed in various

modcs. Its form of cryftaiiization is generally the alumini-

foim 0(5\ahedron, with its modifications.

It is more exienlively difrufed, though in exceeding fraall

quantit es, than any other metal, except iron. It has been

cbiiained from ^-jegetablts, by Becher.—From rotted manure,
garden-??iouUf and unculti--uated earth, by Monfieur Sage.

—From ajhes, by BerthoUet.——Gold may therefore be faid

to exiil- in "vegetables.

It is not attacked by i\\Q fulphuric acid^ and is very night-

ly acted on by the nitric acid-, but is attacked with moft
energy by the nitro-muriatic acid, or aqua regia, as it is

called, and the oxy-muriatic acid, which are the true folvents

of gold. This folution yields yellow cryftals, refembiing

topazes, in truncated oS^ahedra, thefe cryftals being a tru«

MURIATE of GOLD. It tlnges animal fubftances purple,

and by diftillation, yields a red liquor, called by the adepts,

the red lion. An oxide of gold is precipitated from this

folution, in 2. yellotv foivder, nearly in a metallic (tate, by
lime, magne/ia, ^r\(\ hj alkalies ; the precipitate being folu-

ble in the fulphuric, nitric, and muriatic acids.

When precipitated by ammoniac from the yellow foiut'on,

it is called fulminating gold, it detonating when gen-
tly heated. Fulminating gold has been proved to be ;i mix-
ture of ammoniac, and oxide of gold ; the oxvgen of the

lattei-, and the hydrogen of the alkali, taking fue by fimple

heat, detonate ; and the gold is rellored to its metallic ftate.

It does not unite with nitrogen, hydrogen, carbon, nor
fulphur; nor does it acl on water or the metallic oxides.——
Fourcroy, 1800.

It is precipitated from its folution by feveral metals, fuch
as lead, iron, illver, copper, bifmuth, mercury, zinc, and
tin. This laft precipitates it in a powder, much ufed in

porcelain manufatlorics, termed, the purple powder
ot CASSius. It may be indantly precipitated, and revivi-

fied by aether, the gold immediately forming a ftratum at

the furface of the now colourlefs liquor.
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Gold is alfo diffblvetl completely by the fulplmrets of al-

kalies, merely by fufing equal parts of Tulphur and pot-afli,

with one eighth oi the total weight of gold in leaves; it

may then be poured out, pulvtiifed, and diffolved in hot

\v;uer, being an H ydro-sulphurkt of gold. Stahl

affirms, that by this procefs Mofes difTolved the golden calf.

It may be obtained pure, by precipitation, with a dilute fo-

lution of fulphate of iron, from a folution of gold, in ni-

tro-muriatic acid.

It unites with moft of the other metals ; and is rendered

b) ittle by arfeuic, as well as by bifmuth, h'lckeU and anti-

7nony, and unites well with tin^ and lead^ but lofes all its

ductility.

Mr. AlcliojTie exprefies an opinion, that the addition of

a very imall quantity of tin to fine gold, is not fo injurious

as workmen have imagined. PhiL Tranf.

But after repeating Mr. Alchorne's experiments, M.
Tillet is convinced, that the alloy of a very fmail quantity

of tin with gold is injurious, the ir.ixtuie poiTefilng both

hardnefs and rigidity. Mem. de V Academie^ 1790.

With iron, it forms a very hard and ufeful alloy ; and by
copper, it is made more fufdjle, and rendered of a redder

colour. This aljuy is employed for coh:, toys, gold-platey

Sec. It is rendered very pnle by Jtlver. This alloy forms

the gree/i gold of goldfmiihs.

Gold, from its extreme duflllity, is diawn into very fine

wire, lor embroidery, and into leaves of the grcaleft tei.uity,

one grain bein- capable of extenfion over 56I fquare inches.

Gold is employed for the purpofe of gilding the furfa-

cts of copper, brafs, and fhci-, in the fcdlowing different

piocefTes. ilt. Hot gilding, for the Or Moulu ; the metal

lo be gilt is firil wafiied with a folution of nitra'.e of mercu-

ry, or amalga?nating ivater ; tliis gives a mercurial furface,

lo which an amalgam of gold and mercury is applied j from
which the mercury is driven off by heat. 7 he colour is

then heightened, by burning on it a covering of gilders

njoax, formed of wax, verdigris, and blue vitriol ; it is then

polifiied, ajxl brightened by a boiling folution of common
ialt and cream of tartar. 2nd. Grecian gilding oj fd'ver is

performed by a folution of gold in nitric acid, to which

fal-ale)ub)oth (a triple fait formed by fal ammoniac and

corrofive fublimate) has been added. This fv)hition of gold,

evaporated to the coi.filknce of oil, is applied to the i.lver,

wh.ch it blackens, b;it which appears gilded after being

heatc-d. 3d. C'cA/^/A///;^ is jierf 01 med by rubbing the me-
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tal with the allies ot a linen rag which has been impregnated

with a foKition of gold. 4th Jf^et gilding, b'y nieuK dip-

ping the work into a lolution of gold.——Grc«.

SILVER is of a pure white. Sp. gr. before malleLition,

10,474 : after, 10,510. It is malleable, du6lile, and lomin-

able, in a hii:h degree, though inferior to gold j and is nrt

changed by ihe contaft of air. A wire i-ioih of an inch,

will fiipport 270 pounds.

It is fuiible at 28'^, or rather it remains in fuiion at that

degree, for it i-equires a higher degree to bring it into fufion.*

If%y me;.ns of folution of borr.Xy a fmall bit of leaf filver,

be ftuck to the top of a fmall glul's cylinder, and melted in-

to it, it will give it a golden tinge.——Bergman.

By long expofure to violer.t heat, it has been converted

into a glafi of an olive green colour. In the focus of a

burning glafs, it yields a white pulverulent matter; but

there appears to exill but little affinity between it and oxy-

gen.

Gold and fil-zer readily combine, and form an iifeful al-

loy. Having different folvents they may be PARTED three

different ways, iff. By dilTolving tlie filver of the alloy by

nitric acid ; but as for this prccefs it is neced'ary fii ft to take

care that the gold is not more than a quarter part of the m> fs,

the prcefs is called quartation. 2dly. By cementation^ or

parting hy concejitratio:j, the alloy being placed in a cruci-

ble, \r\Jirata with the cementing po-^vder. The ingredients

of this powdt-r muif be fuch that by an intenfe heat it will

yield eiti\er pure nitric or pure muriatic acid vapours, as

theft will lay hold of the filver and leave the gold untouch-
ed, sdly. By dry pa.rting , which is by fufion with fulphur,..

the filver quitting the gold to unite with the fulphur.

When alloyed with copper^ it is rendered hard, and fit for

filverimiths work, and for coinage. The alloy for the

Bntilli coinage, is 11 ounces, 2 pennywe'ghts fine.

"WMh fulphuric acui, if concentrated, fulphujeous gas is

dvitn :aged, and the filver is converted into a true oxide of
SILVER, mixed with a fmall quantity of sulphate of

F 2

* This diftin£iion is applicable to the decrees of heat requifue

for the fufion of moil mct^lic fubftances.
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SILVER, in fmall needles, or in plates formed of thefe nee-
<ilts, united length-ways.

It is diflblved in ?iitric acid with rapidity, if water be ad-
ded to the acid, and much nitrous gas is difengaged. The
loiuiion is ai firii-, blue; but this colour dilappears when
the illver is pure, and degenerates into a green, if it be al-
loyed with copper. Nitric acid will diflulve more than half
its weight of fiiver, the folution letting fall ciyftals in hex-
agonal, triangular, or fquare plates, which aie called ni-
trate of SILVER, or lunar cryjlals, lunar tiitre. Sec. This
uiclced with a gentle heat, and poured into moulds as loon
as luied, forms the lapis infernalis, or lunar caujiic.

By fixed alkrilies it is precipitated from iis folution, white
j

"by ammoniac, grey \ and by lime-water, olive-green.
It may be precipitated from a dilute folution, by a plate

of copper. The filver adheres like niofs io the copper, and
the liquid acquires a blue tinge from the copper, which is

Uifiblved in the room of the (ilvcr. It is likewife piec pita-

ted by mercuryy with which it will alfo amalgamate. Theie
cryltals, being articulated into each othei', give them the
form of a vegetation, known by the name of the TREE of
DiAXA, Arbor Diante, Sec.

Nitrated illver, being precipitated from its folution, fepa-
rated from the fluid, expofed three days to the air and light,

and mixed with liquid ammoniac j becomes, when dry,
FULMINATING SILVER. This cxcceds in power, gun
powder, and even fulminating gold. Once obtained, it can
r.u longer be touclied v^/ithout a violent detonation, no more
than one grain being fulficient to give rife to a dangerous
fuhnination : after this iulmination, the filver is found re-

duceci or revivified, its oxygen having combined with the

hydrogen of the ainmoniac, by which v/ater, in the Hate of
v.ipoiir is produced. This water, infiantly vaporifed, and
poifefiing all the elafticity, and expanfive force of that ftate,

IS the principal caufe of the phenomenon; in which the ni-

trogen of the ammoniac, with its whole expanfibility, bears
a part.

It is readily combined with the fnuriatic acid, by adding
this acid to a folution of filver in the nitric acid, the mu-
riate of SILVER being precipitated ; this muriate is very

fufible, running into a grey and tranfparent fubftance, like

horn, and is then called LUNA cornea, or horn fil'ver \

this being fufisd with four parts of pot-afli, the filver is found
in the pureft ftate, xmder a ftratum of fulphaie of pot-afii,

and the remaining alkali. It may likewife be decompound-
ed by feveral oihcr metah.
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Profeflor Hildebrant lays, I have fiequently re-diflfolved,

in pure nitrous acid, the iilver whicn I obtained from horn
liJver, and always found a I'mall quantity of black-powder
remaining at the bottom, which feemed to have the proper-
tics of gold. To appearance, part of the filver is converted
to gold } but the Profeflor, accounts for it, froin the Iilver,

though called pure, containing the gold thu» found.
The muriate of filver, expoled to the light of the fun, foon

becomes brown, oxygen gas being difengaged. Nitiated
filver, and molt of the folutions of metals, thus emit their

oxygen, and become coloured.

Carbonate of Silver may be obtained, by precipi-

tating it by the carbonate of alkali.

Sulphur unites with it j this SULPHURET of silver is

known as vitreous jU--uer ore.

An ALKALINE SULPHURET of SILVER may be obtain-

ed by fufion with alkaline fulphuret^ and from the folution

of th-s an hydro-sulphuret of silver may be obtain-
ed by precipitation by an acid.

Phosphuret of SILVER may alfo be obtained by the

fufion of filver and phofphorus.

Mr. Keir difcovered that a mixture of the vitriolic and
nitrous acids, in a concentrated ftate, has a peculiar faculty

of dilTolving filver copioully : and at the fame time, oxida-
ting tin, mercury, and nickel j diflTolving, however, a fmall

quantity of the latter, and having little or no aftion on o-

ther metals. By dilution, the mixture becomes lefs capa-

ble of difiblving filver, and more capable of ailing on other

metals. Phil, Tranf. 1790.

QUICKSILVER is of the colour and hiftre of polifhed

filver. Sp. gr. 13,568. It is as indeltruftible by fire as

gold and filver, and has therefore been arranged among the

perfe6l metals. It is volatile in heat, and boils in the fame
manner, as other liquids when heated.

It remains liquid between 600*^ above, and 72° below the
freezing point. When congealed by cold, it acquires mal-
leability. Mr. Wrdker fays, that quickfilver may be frozen

by a mixture of fnow and nitrous acid, each being at -f-
70**.

By ground ice, and nitrous acid, at -|- lo*^. To make it

perfectly lolid and hard, a mixture of diluted fulphuric a-

cid and nitrous acid fhould be ufed with the powdered ice,

but then the materials fhould not be lefs than — 10'' before

mixing.—P^fV. 7ranf. 1795.
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Mr. Pepys congealed fifty-fix pounds of mercury into a
folid mafs, by mixtures of muriate of lime, and uncomprefled
Inow, in equ,.l weights. The mafs was broken by accident,
the larger p-eces were kept for fome minutes befofe fufioa
took place, whiift others were twifted and bent into various
forms. Philof. Mag. Feb. 1799.

It is but little iiffe(Sted by the air, except by. long agitation
in it, when it forms a black, but imperfeciy oxide, for-
merly called JEthiops mercurii per fe^ containing 0,5 or 6
oxygen ; but when aded on by heat at the fame lime, it gra-
dually lofes its fluidity, and at the end of leveral months,
forms a red, 2iX\A perjeB cxiDE, called Precipitate per fe^
ox calcined rnercurj'y coniaining 0,34 to 0,16 oxygen.—This-
oxide gives out its oxygen, by fimpleheat, one ounce aflcrd-
ing a p,nt, and the mercury refunding its ir.etaHlc foim»
Expofed to heat, in clofe veflels, the Q-^^\dit fublimes in beau-
jiful red cryllals.

Mercury does not appear to be at all changed, or deprived
of any paj t of its weight, by the aciion of ^:ater. The
fulphnric acid zdii on rncrcuiy, only if afliited by heat, firlt

rendering it an oxide, and then diffolving the oxide. Cold
waier being added, dnvhite oxide falls, and hot water being
poured on it, it becomes a yellow, imperfeB^ oxide,
called Turbith mineral , the water holding in Iblution a sul-
phate of MERCURY, crylfallizable in finall, foft, and de-
liquefcent needles. The fulphates may exift in three differ-

ent itates; lih With excefs of acid. zd. Neutral. 3d. With
excefs of oxide.

The tiiiric acid diflolves mercury even without heat, ni-
trous gas being dfengaged ; one part of the acid oxidating the

metal, whiift the other d.ffolves it, as it is oxidated. With
cold dilute acid, the oxidation is but imperfc61, but with
heat and concentrated acid, it is complete.
The nitric acid becomes loaded with an excefs of mercu-

rial oxide, which it lets fall on dilution with water, and
yields ciyftals, in the fortn of flat and acute needles, firia-

ted lengthways. If the folntion be made in the cold, and
left to fpontaneous evaporation, the cryftals are tetrahedral

prifms, truncated near their bafe, and having the angles, re-

fultingfrom the junflion at the bafes of their pyramids, like-

wile truncated j if this fame folution be evaporated, long and
acute blades are obtained, filiated obliquely acrofs.

The Nitrate of Mercury is corrolive ; when v^ry
dry, it detonates upon coals, and emits a brilliant white
flame. Fufed in a crucible, or better in a retort, it yields

exygeu or nitrogen gafes, the remaining oxide becoming
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yellow, and at length a lively red, being the red precipitatej

and if frefli nitric acid be diltilled from it three or tour times,

the precipitate is in fmall cryllals of a very fuperb red co-

lour. The folution of mercurial nitrate forms 77iercurial

^water. It is of ufe to afcertain the prefence of fulphuric

and muriatic I'alts in mineral waters.

loo grains of quickfilver diflblved with heat in a meafured
ounce and half of nitric acid of 1,3. ^'f^. gr. being poured
cold upon two meafured ounces of alcohol of about ,84.9,

and a moderate heat applied, a powder precipitates, which
is to be immedialc'ly waJhed on a filter, and dried wi^h a

heat little exceed ng that of a water bath. This powder takes

fire at 368 Fahr. it explodes by fii6\icn, by flint and fteel,

and by being thrown into concentrated fulphuric acid. It

is equally iniinmmable under the exhaufted receiver as fur-

rounded by air, and it detonates loudly both by the blow of

a hammer, and by a ftrong eleclrical fhock. Hoivard.
Phil. Tranf. for 1800.

From the folution in the nitric acid, the mercury is preci-

pitated in the date of oxide, of different colours, by the a-

cids, alkaTes, earths, and fome of the metals. Thofe by
the carbonate of ammoniac and lime-water, as well as that

of the muriate of mevctiry by lime-water, fulminate when
mixed with a fmall quantity of fublimed fulphur, and ex-

pofed to heat, leaving a fmall quantity of a bluifti powdei'^

which is a fulphuret of 7?iercury.

The muriatic acid does not fenfibly a61 on mercury, ex-
cept by long digeftion, when it oxidates a part, which ox-
ide it diffolves. It completely difiolves the mercurial oxides,

and when thefe, being charged with a fmall quantity of oxy-
gen, are nearly in the metallic ftate, the muriate of mer-
cury is formed. When, on the contrary, the oxide is fa-

turated with oxygen, the oxy-muriate of mercury, or

corrofinje fubltmate of mercury, is formed. This may be

o'ltained either in the dry way, by fublimation fiom equal
parts of nitrate of mercury, or any oxide of mercury, de-

cripitated muriate of foda, and fulphate of iron calcined to

whitenefs, or from equal parts of fulphate of mercury, and
decrepitated muriate of foda. In the humid way it may be
obtained by diflblving mercury in the oxygenated muriatic

acid, concentration producing very fine corrt)five fublimate.

This fair, placed on hot coals, diilipates in fumes; and in

proper veffels, rifes in flattene i prifmatic cryllals. Added
to lime-water, it forms fhagoedenic iLafcr, a yellow preci-

pitate falling ; fixed alkali precipitates an orange coloured
oxide; and volatile alkali, a white powder, which becomes
brov/n in a lliort time>
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To obtain the mild muriate of mercury, mercurius
dulciSi or calomel, equal parts of quickfilver, and of oxy-
genated muriate, are completely blended by trituration, and
this mixture expofed to fublimation, the reguline mercury
becomes oxidated at the expence of the oxygen of the oxide,,

and yields the meicurius dulcis, which is infipid, infoluble

in water, and if ilowly fublimed, forms in cry(ials of the

form of tetrahedral prifms, termmated by tetrahedial pyra-

mids. Mr. Baume xtmzx^Sy that if lefs mercury be added,
a proportional quantity of merciirius dulcis only fublinies,

and the reft rifes in the form of corrolive fublimate ; and if

too much mercury be added, the excefs remains in the form
of running mercury j there being no intermediate ftate be-
tween mercurius dulcis and Gorrofive lublimate. By repeat-

ed diftillations, fuch a decompolition takes place, as produ-
ces corrofjve fublimate j the common method of frequent

diftillations is therefore abfurd. To be certain that the

mercurius dulcis holds no corrofive fublimate, it fliould be
waftied with tepid water. Mercurius dulcis may alfo be

made by fubliming the white precipitate, made by decom-
pofing mercurial water by a fohition of the muriate of foda.

Borax added to mercurial water, a yellow precipitate falls,

being a combination cf the sold i}f hcrax and mercury : this

fait forms brilliant cryftals by evaporation, the borate of
MERCURY. It is in this manner by double attraction, that

this fhofphoric, fluoric j and carbonic acids are made to unite

with mercury.
Corrofive fublimate is decompounded by different metals.

An amalgam of tin and mercuiy being flowly diftilled,

a brown liquor is obtained, which, in conta6\ with atmo-
fpheric air, emits white fumes for a confiderable time.

This is termed fuming spirit of libavius ; it is a

true oxygenated jnuriate of tin, formed in confequence of

the oxygenated muriatic acid quitting the mercury and
uniting to tin.

Mercury long triturated and digefted with raoiftened

muriate of ammoniac, lorms an ammoniaco-mercurial
muriate.
The acetic acid diftblves the oxides of mercury, and af-

fords white foliated crvftals, the acetate of mercury.
Mercury precipitated from tlie folution of the acetate of
mercury, combines with the acidulous t3rtrite of pot-aftj,

and forms the 'vegeto-?uerc:<rial i^ater of Pielfavin. The
acetate of mercury is the hafis of Keyfer^s Pills.

Mercury mixed with fulpkur, fornts the red SULPHU-
HET, or the BLACK suL?HURATftD OXIDE, called iifo

cinnabar and the atbiops.
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Foilr ounces of fulphur may be triturated with twelve

ounces of fublimed fulphur, or four ounces of fulphur may
be fufed in a crucible, and one ounce of mercury extin-

guished in it, or the fulphur of pot-afh may be added to

mercurial water. By all thefe means the black fulphurated

vxidc of mercury^ or mineral sthiops, is formed.

By fubliming thefe xthiops, the redfulphuret of mercury

is obtained, called cinnabar.

The Count ApoUos de Mouflin Pouffchln prepared a

beautiful cinnabar by triturating mercury, and flowers

of fulphur, with a folution of cauftic vegetable alkali,

keeping it at a proper temperature, and afterwards wafliing

it repeatedly by boiling water, which carries off a fmall

portion of lethiop's not fur-compofcd. Nicholfons Jour-
nal.

As qulcldilver precipitates filver but not copper from the

nitric acid, it furni flies an eafy mode of feparating filver

from copper.

Mercury amalgamates with moft other metals : on this

property is founded the ait of gilding. Mercury is alfo

employed in painting, in forming mirrors, philofophical

anftruments, &:c.

COPPER is of a muddy red, with a fhade of yellow,

mrdleable, flexible, and du6lile, though inferior in thefe

refpe6ls to fiiver. Sp. gr. 7,780 to 8,584. Awirei-ioth
of an inch, will fupport 299!- pounds. It melts at 27**

Wedgwood. Expofed to the fire, it becomes blue, yellow,
and at laft, violet. When in conta6l with the coals, it gives

agreenifli blue tinge to the flame, and if kept long in fufion,

.part is volatilized. Heated in conta6l with air, it burns at

its furface, and becomes changed into an imperjc6l blackifh

red OXIDE, which by a more violent heat, is converted
into a broivn glafs^ or more perfe^ oxide. If melted and
cooled flowly, it forms, according to Monger, in quadri-
lateral pyramids. It has no a6lion on nxjater^ yields oxygea
to many of the metals j but takes it from mercury ^ndifil-ver,

- Fourcroy, 1800.

It combines readily with fulphur, forming a very fufible

mafs, termed sulphuret of copper. It alfo unites

readily with phofphorus^ forming a grey, brilliant PHOS-
PHURET of COPPER.
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It Is a6led on by the fulphuric acid, only when concen-

trated, and very hot. It is then oxided by it, and affords

blue oblonsc rhomboidal cryftals, being the sulphate of
COPPER, blue njitriol, cyprian i/itriol, blue coppery Sec.

compofed of oxide 0,32, acid 0,33, water 0,35. Lime and
niagnefia precipitate the copper of a bluiOi white, as well

as ammoniac ; but the pi ecipitate from this, is difTolved at

the inftan- it is formed, and the refult is a beautiful blue

liquor, called aqua celeftis.

It is attacked by diluted nitric acid with cffcrvefcence,

abundance of nitrous gas being emitted. A blue folution

is thus obtained, yielding cryftals of nitrate of COP-
PER, in long parallelograms, or rhomboidal cryftals.

It is not diffolved by the muriatic acid, unkfs boiling

and concentrated. The folution is green, and affords cubic

cryftals, the muriate of copper, of a grafs green. Am-
moniac does not diffolve the oxide of this muriate with the

iame facility as that of other cupreous falts.

When a£led on by the acetous acid, it is corroded, and
yields the fubftance known by the name of rucrdcgris. Be-
ing combined with oxygen, it becomes more readily ioluble

in vinegar. The oxide of copper diffolved in vinegar,

forms the acetite of copper, dijiilled 'verdegris, or

cryftals of Venus. The phofphate, carbonate borate, &c.
of copper are but little known. The blue folutions of

copper, indicate the lefs, and the green, the greater degree

of oxygenation. Mor<veau.

The fixed alkalies, and ever, many neutral falts a6l on it,

and it is faid, moft powerfully in the cold, and when expo-

fed to the atmofphere. It is alfo readily a61ed on by rancid

fats or oils.

It is precipitated from Its folutions, in its metallic form,

by a clean plate of iron, the iron appearing to be converted

into copper. The copper thus obtained, is known by the

name of copper of cementation.
It unites with the earths, only by vitrification.

It mixes with moft of the metals and femi-metals, form-
inq-, \. \\\\.\\ arfenic, or zinc, the white tombac. 2.

With bifmuth, an alloy of a reddifli white colour, with cu-
bic facets. 3. 'V>f\t.\\ anti7nony, a violet coloured alloy. 4.

With zinc, by fufion, the similor, or manheim gold
j

or by cementation with calaminaris, brass. 5. In a folu-

tion of quickfil^er, it acquires a white furface from the pre-

cipitation of the quickfilver. 6. It eafily unites with tin
;

on this depends the art of tinning. Fufsd with tin it forms
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EROMZE, or BELL METAL. (Dr. Penrfon having exami-

ned fome ancient metallic arms and utenfils, was nble to

Efcertain that they confifted of copper and tin, in the pro-

portion of from fix to twelve pnrts of copper to one of tin ;

according to the ufc for which they were intended.) 7.

Wiih /ro'« it contrafts very little union, 8. Alloyed with

filnjer^ it. is rendered more fufible ; thefe two metals are

combined to form folder. 9. Added to gold, the gold is

hardened, and its co\'W.x heightened. It precipitates filver

from its folution in the nitric acid. This method is ufed to

feparate the filver after the operation of parting.

Copper filings being s.-^ded to a cauft c fpirit of ammoniac,

no folution takes place, except air be admitted ; and it

this be only admitted for a fliort time, though the folution

takes place, it remains colourlefs ; but if air be admitted,

i' becomes blue at the furface, and (hen through the whole

folu.'on. If it has not been too long expofed, and frefli fi-

lings be added, and the bottle clofed, it will lofe its colour,

and only regain it by admiflion of air. Gren.

It is employed for various domedic ufes. Its oxide Is

employed to colour glafs of a beautiful green.

IRON, when frefh broken, Is of a pale, fomewhat bluifli

^rey. Sp.gr. of call: iron, from 7,2107,6: of bar iron,

from 7,6'to 7,8; of lleel, from 7,78 to 7,8+. It is the

moft generally diffufed metal in nature : almoft every mine-

ral fubllance deriving a colour from It, from the blue to

the deepeft red. Animal fubftances contain it, and it exifts

in the ve.retable kingdom; even in vegetables fupported

merely by air and water. It requires for its fufion a heat

equal to 130° Wedgwood.
It is obedient to the magnet, is the only metal capable of

Combuftion, on coUiiion with quirtz, and the only metal

Conftantly found exilfing In the fluids of organized bodies.

It is difficult of fufion, but may be hammered with heat

into any form. When flowly cooled, it cryll^allizes into

o6lahedra almoft always implanted one in the other. It is

oxidated by mere expofure to the airj abforbing alfo the

carbonic acid of the atmofphere, and forming a carbona-
ted OXIDE of IROX. On being heated in a furnace for

fome time, the furface is oxidated, and feparates in the form
of black fcales.

This oxide is ftill attra6led by the magnet, and contains
from 0,20 to 0,27 oxygen.——f£?«/Troj-, iSoo,

G



This oxide of Iron, when mod degraded, and of a redd'fli

brown colour, is the brown oxide of iron, formerly
called the ajlringent J'affron of Mars. It contains 0,40 to

0,49 oxygen. Fourcroy, i8oo.

The colour varies with the degree of oxidation, becoming
yellow and even red j a)ui is reduced to a black powder, by
heating it with coally matters.

Iron in filings, being conftantly agitated in water, a
black powder is depofited, being a ^erfeil BI.ACK OXIDE
of IRON, alfo called the martial atbiops of Lemery. The
oxidation is efFefted by the air contained in the water; but
more efpecially by the decompofaioji of the water itfelf, hy-
drogen gas being developed <luring the procefs. With heat
this procefs is rapidly performed, and much hydrogen gas is

feparated. After oxidation it is lefs attra6lahle by the mag-
ret and lefs foluble in nitric acid : poflefling thefe proper-

ties, inverfely, as to the quantity of oxygen it contains. It

is oxided in a flight proportion, by Ixing digefted in a folu-

tion oi the fixedy ox 'volatile alkalies ^ falling down in the

form of an aethiops. It alfo deprives moil of the other me-
tallic oxides of their oxygen, and burns with a flame when
heated with red oxide of mercury.

An iron wire, heated red-hut, being plunged in pure

oxygen gas, burns and deflagrates with wonderful bril-

liancy.

Iron> when fufed, may be call into fultable moulds, in

which date it is called cajl irvn. If indead of this it'be

ftirred when in fufion, and then carried to the forge ham-
«ner, and hammered into bars, it aifumcs a fibrous texture,

and becomes more du6liie: in this Hate it is called bar^ or

forged iron. If placed in conta6l with coally fubllance*,

and fottened to fuch a degree that thefe may penetrate into

its texture, a fubllance is foimed poffeffing a greater degree

of hardnefs and elaliicity than either of the former, and it is

then termed feel.

Thefe three dates appear to be modifications of the fame

iubdances.
Cast, or Crude Iron, contains carbon and oxygen^

The prefence of the former appears from its coating the u-

tenfils, employed in its fufion, with plumbago, a fubdance

which contains nine-tenths of caibon : nlfo from the acids

which didolve it a' ways leaving a refidue, which is purely

carbonaceous. That crude iron contains oxygen, is render-

ed evident by the formation of carbonic acid, by urging the

jGTude iron, in elolis veflelsj in a violent heat.
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I. Crude, caft, or pig iron, is eager and brittle, and con-

tains iron, carbon, and oxygen, the carbon being in a con-

crete ftate feparable by mechanical divifion. Its varieties

ai e :

1. Oxygenated crude iron, which contains a fmall pro-

portion ot carbon, and a fuper-abundance of oxygen, is

called nvbite-iron, forge-pigs^ balhjl-iron. Sec,

2. Carbo oxvgcnated crude iron, contains equal quanti-

ses of carbon and oxygen j known by the name of grej"

iron.

3. Carbonated crude iron.—carbon fully predominating

w'xh an extra privation of oxygen.

4. Super-carbonated crude-iron,—approaching to and

f^ven becoming a true plumbago. Pbilof. Mag.
Forged jro.n, or Ear" Iron, is diftmguifhed into

jcjt iron, and eager or brittle iron. Soft or pure iron is fo

duflile that it nny be extended in wires of extreme finenefs.

A wire of i-ioth of an inch w:ll fupport 450 pounds. In

this ft.Hte it pofTeffes the aptitude for n.velding
-^
but is almoft

incapable of fidion. In proportion to its foftnels and duc-

tility it is fiee from carbon. It is divided into red Jhort

yron and cold Jhort iron.

Red Sbo''t Iron, which is malleable when cold, but brit-

tle wlien ignited, is fuppofed to deiive thefe properties from
arfenic, or from concrete carboji, not extirpated during the

operation for rendering it mzWt^bXt.'—^Fender Monde,
Monge, and Berthollet.

Cold Jhort iron wliich is brittle when cold, but not when
ignited, being diflblved in the iulphuric acid, precipitates a

ivhiie po-cvder, fuppofed by Mr. Bergman, who difccvered

it, to be a peculiar nietal j this precipitate he named Sl-

DERITE ; but Mr. Meyer ^ of Stettin, has proved it to be a

true PHOsPHURET of IRON, or Combination oiphojpkorus
with iron.

Eve'v fohition of iron is precipitated in the form of fider-

ite, by the phofphoric acid.

Steel is a kind of iron containing carbon only, it may-

be impregnated with this. i. During the fuHon, which
happens when the iron is contained in the ore in nearly a
di fen aged Hate, and a large proportion of coal is employ-
ed ; the iron being fcarcely at all calcined, becoines chajged
with carbon only, the relult being fteel. 2. Afterwards,
by the cemtntition of iron in a d'j61:ile ftate, and free from
all foreign matters, with coally fubftances, the iron in both
thefe cafes pafTing into the (tale of fteel, or carburet of
IRON.
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The nature of the combination producing fteel, wiil

plainly appear from lie el kept plunged for a coniidcrable time
in crude iron, abounding with oxygen, being converted in-

to foft iron. Soft iron on the other hand, kept for a time in

crude iron, in which carbon predominates, is Converted into

f.eel.

Steel is du^lile, -whether cold or ignited ; but being tern-

fercdy by plunging in cold waier, whiKl ignited, it becomes
harder, more brittle and inflexible; but rc-afrumes its duc-
tility by frr;fh ik;nilion and gradual cooling. It may be
rendered almcft of any degree of hardnefs, this depending
on the degree of heat employed in the procefs of tempeiing.

Iron may contain a much greater quantity of carbon than
is neceflary as a conflituent part of Ikel ; in this ftaie it is

hard and unmalleable, and may be called hyper-careu-
t.ET of IRON. Dr. Pear/en y Fhil.Tranf,

Clouet has cbferved that 1-32 of charcoal is fufHcient to

cor.vert iron inro fteel ; and that i-6ih affords a ft eel more
fuiibie, but Ii;ll malleable. After this It comes nearer to

the ftate of caJl iron, and by augmenting the dofe of char-

coJii, the fa "biiity is increafed, and at laft it acquires the

ftate of grry a:]} ircn.

By the addition of glafs, though but a fmall quantity

enters into the iron, its propert es are much changed.

Though fcft to the file, yet if heated cherry red, it flies to

pieces under the hammer. The call ingot contra^Sls in

cooling. When by careful management it is m.ade into

bars, by hardening they acquire the grain of fteel. By add-

ing from i-3Cth to i-2oth of charcoal, it may be forged at a

led heat, and gains all the properties of cafe ftecl j but by
adding more, only a call iron is obtainid.

The attra6lion of iron for carbon is fuch, that, at a very

hisih temperature, it will even take it from oxygen, thus

iron urged in a welding heat, with caibonate cf lime and

clay, is changed to fleel. One-fifth of call-iron converts

bar-iron into fteel. The black oxide, with half the quan-

tity of charcoal which would ferve for its redu6\ion, af-

fords a black iron of little tenacity. One-fixth of the oxide

reftores common fteel to the ftate of iron. Annales de

Chimie, 1798.
Dr. Pearfon, by an ingenious Inveftigation of the nature

of a kind of fteel, called WOOTZ, which is brought from

Bombay, difcovered that it contains oxygen, and concluded,

from all the properties it poflefles, that oxygen is the ingre-

dient which diftin.uifties wootz from itee!.—— /*/.'//«.;.

Tranf.
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Mr. Mujhef, on the fnggeftion of the Editor, obferves

that carbon exilh in rteel, in a concrete ftste, though not

crude—^in cliemical union, however, and not in raere mixture,

as in crude Iron. Philof. Mag.
The tempering of iron, effcfted by fuddenly cooling It

after heatin^ , I'eems to produce its hardnei's, biiliiancy and
brittlentfs, by the integrant parts, feparated by tb.e heat,

beins: kept and left at a certain diftance from each other;

the fudden cold checking their approximation by the affinity

of aggregation.

Steel is capable alfo of fufion, when it is termed caji

feel.

Ever fince the invention of cajl fieel., It has been Aippcfecl

to be impoiuble to ^voeld it to either con=»ir.on (leel or lion,

h\ii Sir Thcjnas Fratikland izys, the fa6l is, that raft-fieei

in a i>:hite heat, and iron in a 'vjelding heat, unite com-
pletely. Philof. Tranf. 1795.
Dr. Eeddoes obferves, that in the ccnverfion of call into

malleable iron, in the reveiberatory furnace, the oxygen of
the imperfe6^1y reduced metal, combines with the charcoal

to form fixtd air : at the faire time another portion of char-
coal is thrown into an elaftic (l:ue, thTt is, into inflamma-
ble air, and burns on the furface with a very deep blue
fiame, on account of the admixture of fixed air. By fubfe-

quent experiments, the DoiSlor afcertained beyond doubt,
the real extrication of air, vaiylncr in its nature at various
periods of the procefs. Philcf. Tranf. 1791.
The mafs of iron, weighing i6oo pounds, found In Si-

beria by Pallas, is fuppofed by Dr. Chladni, to have been a
fire-ball or fiicoting ftar, and that Iron Is the principal mat-
ter employed in forming new planetary bodies.

A drop of nitrous acid placed on poliihed iron and waflied

off, leaves a whi'e fpot. On poliihed (feel it forms a black
fpot, by the coally part which is depofited during the folu-
ti jn of the iion.

A\'THS.ACOLiTE, or Incombuff Iblc pit-coal, may be
confidersd as a foffil carburet. It has a metallic luftre,

marks a little, is foft and biittle. Sp. gr. 1,468. It
contains 0,90 carbon, 0,04 alumine, 0,03 filex, 0,03 iron.

Plumbago, alfo called Graphite, and Black-lead, is

that ihin ng fubilance of a black-fh blue colour, which
is ufed to make the pencils called black-lead pencils; it

has a greafy fe 1, exhibits a tuVjerculated fra6lure, foils the
hands, and leaves a bla^k trace upon paper. It is indefh'uc-
tible by heat, without the prefence of air ; hut with the
concurrence of air, it bums, and leaves but a fmall refidue,

G a
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One part of plumbago, and two of cauftlc dry alkali, be-
ing heated in a retort, the alkali effdrvefces, hydrogen gas is

funned, and the plumbago difappears. The Irnall quantity
oi water, in the fait, is decompofed, whence the hydrogen
gas ; and its oxygen combining with the carbon oi the
plumbago, forms carbonic acid.

The fulphuric acid diftilled from plumbago, pafTes to
fulphureous acid, carbonic acid being yielded, and an oxide
of iron left in the retort.

The nitric acid h-^s no a6lIon upon plumbago, if pure.
l^ha muriatic acid hzs no a6lion upon plumbago; but, as

it dillblves the iron and clay, which contaminate it, it is

ufed for its purification.

The oxygenated Muriatic acid dl^olves it ; the refult being
a true comhuiHon eftt61ed by the oxygen of the acid, and
the carbon of the plumbago.

If thrown, by little at a time, on fufing nitrate ofpot- ajhy
the fait will deflagrate, and the plumbago be deftroyed j the
refidue being a ftrongly carbonated alkali, and a fmall por-
tion of martial ochre. All thele fa6ls prove that plumbago
is a peculiar combuftible fubftance, a true charcoal combined
with a martial balis. It is more common than is imagined.
The brilliant charcoal of certain vegetable fubftances, efpe-

cially when formed in dole veflels, pofl'efles all the charac-
ters of plumbago. The charcoal of animal fubftances pof-
fefles charafters rtill more refembling it : being difficult to

incinerate, leavmg the fame ftain, containing iron, and be-
coming converted into carbonic acid by combuftion. During
the diltillation of animal fubftances by a ftrong fire, a fine

powder attaches itfelf to the neck of the retort, which may
be made into excellent pencils. Chaptal.

Carbon may be formed in the earth by the decompofition

of wood, together with pyrites ; but the origin of plumbago
feems to be principally owing to the ligneous, and truly in-

'decompofable part of the wood, which refifting the deftruc-

tive afiion of water, in its decompofitlon of vegetable fub-

ftances, is difengaged from the other principles, and forms
peculiar depofitions, and ftrata. Chaptal.

In the dominions of the King of Naples, there are wells

dug exprefsly fur the purpofe of collefting an acidulous wa-
ter, at the bottom of which a quantity of plumbago is col-

Je^ted every fix months.-——F«^ro«i.
The f;ime gentleman fuppofes the black mud found be-

neath the pavement of Paris, is plumbago formed in the

humid way.
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Plumbago is ufcd for pencils, for lubricating the fui fa-

ces, and thereby leffening the eftl6t of fri6\ion of certain

parts of machines, for defending iron from ruft, for poiifh-

ing, Sec.

The nature of plumbago has received confiderable illuftra-

tion, from the late experiments and obfervations on the di-

amond } it thereby appearing to be an oxide of caibon in

the firlf degree.

From the experiments of Guyton on the carbonic nature

of the diamond, Clouet was induced to propofe the conclu-

five experiment of mTikix)g /oft- iron pafs to the ftate of fleelf

by cementation nvith the diamond. He therefore fecured a
diamond with fome filings of iron, in a cavity bored in a

block of foft-iron, filling up the cavity with a ftopper of

iron. The whole properly encloled in a crucible was expo-
ied to the heat of a blaft furnace, by which the diamond
difappeared, and the metal was fufed, and converted into

a button of caft fteel.

Mr. Mujhet^ from an experiment he made, concluded that

the diamond did not contribute the carbon, for on leaving

out the diamond, the converfion took place, as he thinks,

from carbon diflblved in caloric penetrating through the cru-

cible, and the relt of the apparatus. Philof. Alag.

Sir George Mackenzie fufpe6ls, either that the carbon
was derived in Mr. Mujhet\ experiment from the fand, or

other materials he employed ; or elfe that what he obtained
was only a combination of iron with earth, fomewhat re-

fembling rteel. Sir George repeating Guyton' s experiment
^'ith compleat fuccefs Nicholfon''s Journal, June, 1800.

• Iron combines eafily with fulphur by fufion, forming a
true martial pyrites, or fulphuret of iron.

By the combination of the sulphur with iron, in the
bowels of the earth, are formed the fulphureous iron oreSy

the martial pyrites, or sulphurf.ts of iron. Thefe ful-

phurets are very abundant, and are evidently formed by the
decompofition of vegetables. Chaptal.

The fulphurets of iron cryftallize fometimes in cubes, and
often in 0(Stahedra. The union of a number of oftahedral
pyramids, forms the globular pyrites.
From the decompofition of pyrites, the fulphurtc acid is

d fengaged, which holding the iron in folution, forms the
SULPHATE of IRON, Called alfo copperas, fal martis, 'vi-

triol of iron, zx\^\falt ofjieel. This lalt is alfo obtained by-

pouring dilutedfulpkuric acid on iron filings, an effervefcence
arlfing, from the efcape of the hydrogen gas of the water,
its oxygen helping to oxydate the metal, which the acid dif-
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folves. It cryftallizes in rhomboids of a beautiful grefn

colour, of which it is deprived by expofure to the air, from
its efflurefcing, and loiing its water of cryftallization ; ex-

pofed to hear, it liquefies, becomes thick, and is reduced to

a powder. This powder mixed with pulveriled nutgalls,

forms ink-ponjcder^ only requiring the addition of water to

render it fit for ufe. The lame powder urged by ftronger

heat, lo.es all its fulphurlc acid, ?< martial oxidey named fo/r

cQthar, rtmaining.
The concentrated acid is decompofcd by boiling in this

metal. The mixtuie being didilltd to drynefs, fubhmed
fulphur, and a white incryllallizable mafs, but foluble in

water, will he found in rhe retort.

Prcuft has difcovered that the common fulphates of iron

contain a green and red fulphate.

The green .s infoluble in fpirits of wine, affords a white

precipitate with alkaline pruffiatei, is not altered by the gal-

lic acid, and its oxide contains 0,27 of oxygen. It has a

lirong affinity for oxygen, becoming red by attra6\ing it.

The red is folu'de in alcohol and unciyftallizable, gives

a fine blue precipitate with alkaline pruffiates, ap.d with the

gallic acid a ftrong black one^ its oxide contains 0,48 of

oxygen. It has no affinity for oxygen, being already a/^^r-

Dxygenaled sulphate of iron.
The green may be changed to red by oxy-muriat'c or ni-

tric acid, and the common fulphate to green by fulphurated

hydrogen.

The m.uriatic and other acids may by combining with

either of thefe oxides that form diftintl falts. A.inales

de Chifnief 1800.
It may be alfo precipitated by the carbonate of pot-ajh,

and le-diffolved by the luperabundant alkali, forming the

fnartial alkaline tin5iure of Stahl. Or if it be precipitated

by cauflic alkali, the aetl^iops is foimed at once. -Maret.
Iron is rather oxidated than properly dffolved by the

nitric acid, v.hich at the fame time is rapidly decompofcd.

To obtain the nitrate of iron, the acid mull be con-

fiderably diluted.

A pound of iron filings made into a pafle with water, be-

ing mixed with from one to two ounces of nitrous acid, very

much diluted and ftirred with a fpatula, it efferve.'ces and

becomes a black oxide in lefs than half an hour, and if the

veffel be clofed and left till next day, the furfa:e will be

covered with a kind of champignons extremely white and
feveral lines high, v/hich are caibon;ite of amm.oniac, the

veffcl alfo now holding oxygenated nitrous gas. The waLej:
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and nitrous acid being deprived of their oxygen by the hon-j

thc;ir hydrogen and nitrrgen combine whilit in a llateof con-

denfation and compofe the ammoniac in this form. Fa-
broni, Aim. de Chi. xxx.

It is attacked by the diluted Muriatic acid with vehe-

mence, hydrogen gas being d;fen;.';aged from tlie water. By
concentration, a magma containing thin, flatted, deliquel-

cent cryrtals is formed, being a muriate of iron. This
d Itillcj, firil yields an acid phltgm, then a non-deliquefcent

Tnuriatei oxide oi iron, in very tranfparent cryllals in the

form of razor-blades, ibewing prTmatic colours; there re-

maining at the bottom of the retort, a deliquefcent fait of a

brilliant colour, and foliated appearance, like fine large talc.

This a^ain by fublimation yields an opake, metallic fub-

ftance, poliflied like fteel, exhibiting fc^ions of hexahedral

prifms being iron reduced. Chaptal.

The foljtion of the fublimed muriate in ether lofes its

yellow colour on expofure to ihc fun, and recovers it in the

Ihade.

Iron is precipitated from its folutlons, by the acidofgalls^
this forming the basis of ink.

It is dilTolved by the acetic acid with facility. This holds

the metals fufpended in vegetables, it being precipltable from
wine in the form of aethiops, by the means of pure alkalies.

It is likewife diffolved by the acidulous tartrite of pot afi,

forming the soluble martial tartar, or aperiti<v6

extract of mars. In the oxalic acid, it yields prifmatic, a-

flringent, effervefcent cryilals of a gretnifli yellow colour,

foluble in water.

Pkcfphoric acid unites with it, by adding the foluble phof-

phates to a fujution of fulphate of iron. Thus is formed an
aimoft in foluble phosphate of iron, becoming phofphate

of iron, by fulion with powdered charcoal —-—Fourcroj,

1800.

Carbonic acid forms with it, as in the chalybeate waters,

the carbonate of iron.
Of the fluate of iron, and borate of iron, but

little is known.
Guyton has Hiewn that the lap's lazuli is coloured by a

fea- blue fulphuret of iron, which he obtained by diffolving

fulphurct of iron in nitric acid, to which, well d'hited with
water, pot-afli being added, a light blue precipitate is obtain-

ed. Ann. de Chi. loo.

With the Prufr.c acid, it forms prussiate of iron, or

PruOian blue, if the oxide of iron predominates in this

combination of iron and the prufTic acid, the precipitate is
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yellowlfli ; but if its proportion be lefs, the produfl is Pnif-
lian blue. The pruffiate of iron is decompoled by the oxide

•of mercury. PiufTiate of iron takes fire more eafily than
fulphur, and detonates fh'ongly with the oxygenated muri-
ate of pot-a(h. Lime-water faturated with the colouring
principle by digeftion on PrufTian blue, is the moft accurate

means of afcertaining the prefence of iron, precipitating it

of a fine blue.

Iron, in filings, with an equal quantity o^ nitrate ofpot-
ajh^ thrown into a crucible ftrongly ignited,, detonates, e-

mitting numerous bright fparks, the lefidue, when waHied,
hfing a yellow oxide <;f iron, called Zvjelfer'sfaJfroH

4>f Mars. Iron decompofes the muriate of ammoniac, very

well, yielding an aeriform fluid, half alkaline, and half

hydrogenous. Iron, in filings, fublimed with muriate of
ammoniac, in the proportion of an cunce to a pound, forms
the MARTIAL FLOWERS, or ens martisy being a muriate
of AMMOiMAC COLOURED BY IRON.
The filings mixed with fulphur, and moiftened with wa-

ter, forms a mafs which fwells, and becomes heated in a
few houi s. The water is decompofed, the iron is rulted,

and the fulphur is converted into acid j the hydrogen gas ex-
hales, and the heat is fometimes fufficient to fet the mixture
On fire. By this procefs is produced the 'volcano of Lemeryy
the mafs being placed under ground.

Oxides of iron eive a pale green glafs, witk alkaline fhof-
phateSi and alfo with borax, but fo much the more inclining

to yellow, as they are more oxygenated.
It may be alloyed with feveral metallic fubftances, but the

only union which is ufed in the arts, is that which it contrails

with tin, by which tin plates are formed.

LEAD is of a bluifh white. Sp. gr. 11,35*. It gives a

black nrark to paper, or the fingers ; is the leaf! fonoious,

tenacious, ard eiallic of meiais. If quickly tarnifnes, its

furface foon becoming oxidated or rather carbonated, and it

may be clafled among the moft fufible of metals. It affe<fts

the organs both of fmeil and tafU-. It melts before it be-

comes red-hot, at 540^ Farenheit. I)i a cupelling heat it

evaporates and lolls from 6 to 8 per cent, of its weight.

jibbe Alougez obtained it in quadrangular ciyllals, recum-
bent on orie fide.
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Kept for fome time in fullon, it becomes covered with a

GREY imperfedl oxide, which again expoled to a more vi-

olent heat, afTumes a deep yellow, and is called majjicot.

This cooled by the affufion of water, ground and wafhed

from" the particles of lead, and again expofed to a moderate

heat, becomes a more perfect and red oxide of lead,
called jfi'mium, containing o,io of oxygen. If the fufed

lead is expofed to violent heat, and the wind of bellows di-

refled on its furface, a fcaly yellow oxide is formed, called

litharge.

Thefe oxides being fufed with coally matter, the metal

is revived ; if diftilled by a llrong heat, oxygen gas is fepa-

rated ; and if urged by a very ftrong heat, they are converted

into a yellow glass, or vitreous oxide ; io fufible

that it penetrates the beft crucibles.

Sulphuric acid being boiled on lead, much fulphurecus gas
arifes, and an oxide of lead is formed, as well as a very
cauftic sulphate of lead, which cryllallizes in the o6lo-

hedron and its feveral modifications.

Concentrated nitric acid aifo converts it into a white ox-
ide; but when the acid is weak, the lead is difibWed, and
cryflals of an opake white in three-fided prifms with trun-
cated angles, may be obtained, being the nitrate of LEAD.
The muriatic acid affifted by heat, oxidates lead, and dif-

folves a portion. This fivlt, the MURIATE of LEAD, cry-
llallizes in ftriated hexahedral prifms, which are ilightly

deliquefcent.

The muriate of lead is alfo formed by adding the muria-
tic acid to a folution of a nitrate of lead, the oxide combi-
ning with the muriatic acid, and precipitating in a white
powder. When expofed to a moderate heat, it melts into a
tranfpiirent horn-like matter, c:x\\ed plumbum corneum.
The oxy-muriatic acid forms a bron.vn perJeSij or fuper-

Bxygsnated, oxide of the white or red oxides.

The oxides of lead are all decompofable by the muriatic
acid. It decompcfes litharge of lead inftantly, fifty or fix-

ty degrees of heat being produced ; the folution yielding

fine opake, white, o6lahcdral cryftals, of a confiderable

weight, foluble in lefs than their weight of boiling water.

They decrepitate on hot coals, and by an increafed heat,

are converted into a mafs of a beautiful yellow colour. By
a fomewhat fimiiar combination is obtained, the fine YEL-
LOW PIGMENT, called PATENT YELLOW, which may be
alfo produced by the fuiion of litharge and common fait.

Minium or litharge alio decompofes the muriate of ammoni-
ac, and, by thus decompohng /t'« _/£?//, the feparacion of
foda is obtained.
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The acetous acid corrodes lead, and affords a WHitE
OXIDE, known by the name of ivhite lead.

All the oxides of lead are foluble in vinegar, forming the

ACETiTE of LEAD, which cryftallizes in efflorefcent tetra-

hedral prifms, formerly called fait of faiurny or fugar of
lead.

The oxides of lead attrafl the carbonic acid of the atmof-

phere with great eagernefs.

Caufic alkalies diflalve the oxides of lead, which may be

precipitated by acids; and, in a meiallic form, by mere
concentiation : the alkali acquiring a peculiar faint talle.

Puie alkales being added to a folution of the muriate of lead,

a magma is dire6lly formed, occafioning a fpecies of mira-
€ulus fnundi.

Sulphur combines readily with lead, forming a brilliant

femi-cryftallized mafs, termed sulphuret of lead, which
affumes the forms of the cube and o6lohedron, with their

modifications, and is the artificial ^^/f;^^.

It has no known union with carban or hydrogen. It u-

nites whh phofphorus, forming a white, brilliant Phosphu-
RET of LEAD, difficult cf fufion and foon tarniflring.

With arfenic it forms a brittle, black alloy ; with bifmuth,

the alloy is harfh ; with antimotiyy grey and b. ittle ; with
mercury y a cryftallizable amalgama; \yith tin^ a very ufeful

folder 3 but with %incy its union is very weak.

As lead has the property of being eafily oxided and of

defl-roying other bafe metals, it is employed in refining the

robler metals. This is done in a cupel, a veflel made of

afhes, which the lead will not eafily vitrify, and which be-

ing porous will abforb the litharge as it is formed, and leave

the furface of the alloyed metal to be the better a(Sled on by
the fire. This procefs is termed cupellation.

Bcfides its other ufes, lead, from its oxides promoting the

vitrification of other metallic oxides and of earthy bodies,

is employed to glaze pottery; and its oxides enter into the

compofition of glafs, the fufion of which they affill^, and
render it fitter for brilliant ornaments. It is ufed in enamels,

and alfo to form pigments. The oxides are alfo-ufed to a-

mend the appearance and tafte of wines and brandies ; and
to harden oils, and render them more drying. D.flblved in

<vls, they ferve as the bafis of plafters.

As the alkalies, lime-water, fulphurlc and muriatic acids,

decompofe the acetate of lead, throwing down the oxide in a

white powder, it is recommended as a re-agent to dete6l the

prefence of thefe fubftances.
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To dcte<5l the admixture of lead In wine, equal par's of

oyiter-fliells and crude fulphur, may be kept in a wliite heat

for fifteen minutes, and when cold, mixed with an equal

quantity of acidulous tai trite of pot-afh, and pvit into a

llrong bottle with common water to boil for an hour ; and

then decanted into bottles holding an ounce each, with 20

drops of muriatic acid in each. This liquor precipitates the

leart quantities of lead, copper, Sec. from wines in a very

fenfible black precipitate. M. Hankemann. Bibl. Phyj\

Econ.

As iron might accidentally be contained in the wine, the

muriatic acid is added to prevent its precipitation, and its

being mittaken for the precipitate of lead.

From this property of precipitating the lead of a dark co-

lour, the alkaline fulphurets, and even the fulphurated hy-

drogen gas, render the folutions of acetate of lead, a Jjm-
fathetic ink.

TIN is of a filver grcylih white, very foft. Sp. gr. of
Cornidi tin, melted and not hammered 7,291. hammered
7,299. It is the lighteil of all metals ; is exceedingly duc-
tile, but inconfiderably tenacious. It is very flexible, and
crackles u-hen bended. It fufes at 410** : During its lufion,

the furface, expofed to the air, is foon coveied with a pel-

licle of GREY, imperfeSi oxide, which by a greater heat
becomes 2iperfe(i wiiiTE oxide, z-xWtA futty^ ufed to po-
lifh hard bodies, and convert glafs to enamel. Kept in fu-
fion eight or ten hours in a lined crucible, and in conta^l
with charcoal, it becomes more white, hard, and fonorous.
It takes fire with a violent heat, a white oxide fubliming,
and part of the tin being converted into a glafs of an hya-
cinrhine colour. Geoffroy.

After repeated fufions, an affemblage of prifms are ob-
tained, united together fidev/ays. De la Ckenaye.

All the acids attack reguline tin, requiring for their futu-
ration more cf the imperfecl than of the perfect oxide.
The fulphuric acid oxidates It without diffolving it, but

the fulpbureous acid fonns with it a sulphite, or suL*.
PHURATED sulphite of TIN. Fourcroy, iSoo.

Water is fufficient to precipitate this oxidated metal.
Mr. Monnet has obtained cryftals, the sulphite of tin,
which refemble fine needles/ interlacing each other.

H
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In yme Kitric acid it is direftly precipitated in a whrte
oxide. The acid murt therefore be conliderably diluted an4
no hcut employed j thus the nitrate of tin may be ob-
tained.

This nitrate burns with a white aiid thick flame like that
of phofpliorus

; and detonates when well heated into a cru-
cible. On dirtilKTtion it boils up, and fills the receiver with
a white vapour, iu'.diwxg like nitric acid.

By adding a foluiion of gold to the folution of tin in the
nitr.c acid, a beautiful purple precipitate falls.

Tin is didblved by the ?;mriatic acid, cold or heated, a
fetid gas being di'cngaged. 'The folution is yellowi/h, and
the MURIATE of TIN cryllallizes in needle like forms, and
attrafts humidity.

I'he oxide in this fait is imperfefl, and eagerly takes up
more oxygtn if prefented to it. This it does if brought in

conta6l with oxy-muriiLic acid in an elalfic ftate, alfo in ihe

following procefs.

When amalganiated with one-fifth of mercury, and dif-

tilled with an equal quantity of the whole, of corrofive

iublimate, an iniipid liquor firft comes over, and then white
vapours^ which condenfe into a tranfpaient liqxior, that e-

mits a coniiderable quantity of vapours, by mere expofure
to the air. This is the fmoking liqvior of Libavius j ap-
pearing to be an OXYG£NATED MURIATE of TIN.

It is difilvlvcd by the oxy-muriatic acid with vehemence,
and when the acid is highly concentrated, a magma is ob-
tained, lefcmbling pitch, which hardens in time.

It is dilfolved in the common czqua fords^ prepared wiih
falt-petre of the firft boiling, for the compofition for fear-

Jet dye., from cochinelle. This folution often difappoints,

fjom the variable proportions of the muriate of foda, and
nitrate of pot-a/li ; when it contains too little muriate, a

precipitate falls.j and when the acid is in excefs, it affords

an obfcure colour. The moil accurate proportions for a

good folvent of tin, are two parts of nitric, and one of mu-
jiatic acid.

Tin and its oxides are diflblred, but the latter more free-

ly, by the cauftic alkalies. It is lii<ewile flightly foluble in

the •vegetable acids ; but the carbonic acid does not appear

to a6l on it at all.

It has no known union with nitrogen.^ hydrogen^ ox carbon.

€harcoal renders it refra6lory, and with phofphorus it forms

a brittle phosphuret. Fcurcroy, t8oo.

Combined with fulphur^ it iorms sulphuret of TIN,
4|f a bluifli grey colour, of a metallic fplendour, and aci-
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cular texture. But if the combination Iswith the peifeiSV

oxide, as in the following piocels, then is t'ornied aurufti

ynujlvum, or nzofaic gold, uled by artifts in many varnifhed

works. Eight ounces of tin and of mercury being amal-

gamated together, arc put in a matrars with fix ounces of

fulphur and four of muriate of ammoniac j the bottom of

the matrafs being ignited, the fulphnret Aiblimes j and if

the heat is fuch as to make the mixture take fire, it is fub-

limed of a daz2Hng colour in large hexagonal fcales. The
tin, minutely divided by its amalgamation, is oxidated by
the muriatic acid of the muriate of ammoniac ; and the hy-

drogen, dilengaged from the water of cryltalllzation of this

fait, combining with fulphur and caloric, forms a fulphur-

ated hydrogen gas. Pvluriated oxide of tin and mercury,

united with fulphur in the form of cinnabar alfo rifes ; the

remaining oxide of tin and fulphur forming the aurum ?nU'

fi'vum.
It may be prepared without elth.er mercury or muriate of

ammcHiiac, from eight ounces of tin precipitated by the car-

bonate of foda, from its folution in the muriatic acid, mix-
ed witii four ounces of fulphur.

A prec'pitaie from the nitrate of tin, by liquid fulphur

of pct-afh being dried, and put into a retort, with half its

weight of fulphur, and a quarter of the muriate of ainmo-
Jiiac, the fulphuret of tin will be formed at the bottom of
the reiort, and of a mall biilliant appearance. Brugna-
tela.

Being amalgamated in the proportion of two ounces to a
pound of mercury f and urged by a violent heat for five hcur&
in a fand bath, no mercury was dilengaged, but the tin was
cryftaliized ; the lower part of the amalgam being compofed
of grey brilliant cryltals in fquare plates, thin towards their

edges, leaving polygonal cavities between each. Every
ounce of tin retaining in cryftallization three ounces of mer-
cury. Sage.

It may be combined with other metals in various propor-
tions. The malleability o^ gold is impaired even by an ex-
pofure to its fumes. Siluer alfo fuffers a diminution of its

malleability by being fufed with it. When alloyed with
copper, it forms bronze, or B£LL-metal j with a veiy
fmall proportion of iron it becomes harder, and more fono-
rous.

OF fimilar mixtures the me\z]]'\c fpecuia for reflectin'g
TELESCOPf.s are caft, fuch as 2 parts of cupper, i of tir,

and i-i6th cf arfenic.



88

Three parts of tin, with five of bifmuth, and two of leat-I,

forms an alloy, which has been termed the soft solder,
jt liquifies in boiling water. Lichtenburg.
Two parts of tin with one of bifmuth afford, according to

IValleriuSy the compound called tutenag, an appellation
whicti is given in the Eaft Indies to zinc. Gren.
One part of tin and one of zinc being melted together,

and mixed with two of mercury, then agitated in a box rub-
bed with ciialk, forms an amalgam which wonderfully
augments the power of electrical machines Kie?i-

mayer.
Its amalgamating with quic'kfilijer, occafions Its being em-

ployed in the formation of mirrors, i part of tin, i of
lead, 1 of bifmuth, and r of mercury, form an amalgam
employed for coveiing curviuxear glass mirrors.
When combined with lead and antimcnjy it forms a mix-

ture called pewter, very generally employed in fabricating

veffels tor various domcftic purpofes.

It is alfo employed in the compoiition for Printer's types.

Tin is alfo employed in enamelling. A mixture of
lead and tin, lOo parts of lead to 15, 20, 30, or even 40 of
tin, is to be fiift calcined, 100 parts of the above calx fufed

in a potter's furnace with 100 of fand, containing nearly a

third of tale, and 25 or 30 of muriate of foda, form the com-
pofition for eaythcn ^var^.

For enamelling on metal, the fand is previoufly calcined

with a fourth part of muriate of Icda, and even of minium.
fluxes for the colours are generally fimiiar compofitions, ex-

cept that lead tarnifhcs with fome colours. For deUcate co-
lours tiierefore fim lar compofitions to the following may be

iifed: Three parts of fand, oiiC of chalk, and three of bo-

rax
J
or thret' of glafs, one of borax, a fourth of nitre, and

one of white oxide of antimony.
Painting on enamel may be performed either on the raw

or on the baked en imel. The colours are produced by the

metallic oxides. The oxide of gold forms purple ; iron, by

peculiar management, red ; leatl, antimony, and filvcr—

yellow 5 copper—green j cobalt—bluej mnnganele—violet.

From the affinity of copper with tin, it admits of being

tinned, or of having its furface covered with tin. For this

purpofe the copper is firft fcraped, or cleaned by an acid,

then heated, fome rehnous fubftance being applied to pre-

vent oxidation, and the tin is rubbed over its fu.face.

If care be ta.ken to prevent oxidation, and a proper degree

of heat be employed, the tin may be made to enter into com-
bination with iroHi and iron may thus have its furface tinned.
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ZINC, Is in colour between the filvery white, and lead

grey. Sp. gr. 7,190. Fourcroy, 1800.

It melts as foon as ignited, when it inflames and ibh-

limes in white flocks, which are called phllofopkical ivool,

pompholix, or tiibil album, and is a true oxide of 7.ING.

When laminated into thin leaves, it takes fire by the fianre

of a taper, burning with a flame of a blue colour, mixed with

green. M. de Laflbne confiders it as a kind of metallic

phvofphorus.

From its ftrong attraflion for oxygen in a red heat, it de-

compofes water: much hydiogen gas being dil'engaged, but

mixed with carbon, derived from the zinc.

Zinc is diflTolved by all the acids.

Sidpkuric acidy diluted, dilT^lves it in the cold, and pro-

duces much pure hydrogen gas ; a black p.vvder, which is

plumbago, from the admixture of iron, is feparated, and a

fait is formed in comprefl'ed tetrahedial cryitals, terminated
by four fided pyramids. This is the sulphate of zinc,
njitriol of x-inc, n.vhite 'vitriol, or -ivhite cof-peras. This fait

is not much altered by expofure to air, when pure j but it«

acid efcapes, at a degree of heat, Icfs than is required by
the fulphate of iron.

This iulphate uniting wiih the alkaline fuiphates, forms
triple falts, from which n^ay be precipitated, a white oxide
foluble in pot-afhand foda.- " Fourcroy, iSoo.

Tiie nitric ^riW attacks zinc with vehemence, even when
diluted with water , and, by flow evaporation, yields cry-
ftals in compreiTed and ftiiated tetrabedral prifms, termina-
ted by four fided pyramids, being the nitrate of zinc,
which is deliqueicent. It emits red vapours when heated 5

becoming foft, and preferving that f ftnefs for feme time.

T'ht T/iuriatic acid :itx?ick.% zinc, with effcrvefcence : hy-
drogen gas is produced, and an irreducible oxide of zinc is

depofited in black flocks. The folution thickens by eva-
poration, without cryftallizlng, a concentrated acid efcapes,

and the muriate of zinc will iifelf fublime by diltiila-

tion.

Of all known bodies, Girtanner fays, zinc \mites moflr

readily to oxygen. It takes it from aimoft every other bodv,
which renders it ufeful in dete6^ing the fmailefl quantities
of oxygen. It was chiefly by means of zinc that I have
been enabled to feparate the oxygen of the .muriatic acid,

from its bafe. Ann. d^: Ck. Cab. iOo.

M z
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The zinc of comrnoice, Piouil remarks, contains alio

lion, lend, and coppej-, which precipitute in an oxided ftate

in a. blacic powde'r, durincr the lolution of zinc in the acids.

"In whatever aciJ it is diflolved, he oblerves, it conftantly

..blorbs the fame portion ot oxve.en. In tlse niiuiritic and
lulphnric acid, where it i? perfectly oxided, the iron is at

its rnli'.vmirn ot oxidation, and therefore does not change by
the additon cf the gailc acid, which it will however do
by expofure to the air, or by the addition of a few drops of
OX} -muriatic or nitric acid. 'I'hus alio the carbonate be-

comes yellow on cxpofure to the air, the iron pafling readi-

ly to its inaxlmurn of oxidation.

In two pounds of fatnrated fouuion of fylphate of zinc

j)nt one ounce of n'tric acid, then by the addition of pot-a(h

the excefs cf p.cid is iacurated, and a white fubflance, foon
bfccpming yellow, is precipitated : when white pajts ared'f-

coverable \x\ this yellow precipitate, it may be concluded no
iron remains in the fointiun. If the zinc contain manga-
r.e/e, carbonate of pot-afli is to be added, but fhort of the

total precipitation ot the zinc ; leaving the fluid on the fo-

lution two or three days, that if any manganele have been
precipitated, it m;;y be re-diff.dved by the acid, the zine

precipitating in its place. The fulphate of zinc thus puri-

fied w 11 furniih the fine white oxide of zinc fo defira-

b'e by painters. A-nn. dc Ch'im. Cah. 103.

T\\& pure alkalies, boiled on zinc, obtain a yellow co-

lour, and difl"; Ive part of the metal ; and added to a folutl-

cn of zinc in fuiphuric acid they throw down a white ox-
ide, with a confiderablc increafe of weight beyond that of
the metal.

It detonates ftrongly if mixed with nitrate ofpot-ajh, and
thrown into an igniteil crucible. Tiie 7nuriate of ammoniac
is decompoled by it, fimply by tritin-ation.

Sulphur cannot be combined with z'nc by fufion, but is

ixA by Dfhiie and Gujton to combine with the oxide,

Geld, Silver, Platvia, and h^ickel, are rendered brittle

by it.

Mercury amalgamates with it, being ftirred into it before

it hardens after fufjon.

Neither had nor bifmuth enters into combination with

zinc in fufxm.

Fufed Vy-ith fl«///«c/7V tt forms a hard and brittle alloy;

with //// and copper it forms BRONZE; and with copper

-lone, it forms brass, ox yelloiv copper. Yvom fimilar

co'.nbi nations, but containing kfs zinc than enurs into the
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c >mpoiiiion of brafs, are formed tombac, pr-.nce's 7netal,

?nilor, and Pinchbeck's metal.

Lead is precipitated from acids by zinc j thus is foi med
llfemanns lead tree, a Iniall roll of zinc being fulpend-

ed in a foiution of acetiie of kad, in the proportion of two
drams to fix ounces of wate •.

The tinning of brafs pins is thus performed : A veflcl is

filled by layers of brafs pins and plates of tin, one of thefe

plates being uppermoll and undermoft. The veffel has then
a foiution of cream of tartar poured In, the acid diilblves

the tin, which the zinc of the brafs precipitates on them in

a reguline (tate, by which, after five hours boiling, they are

imilormly tinned.——Trfl;;_/Zfi*'i!r oj Grens Principles,

ANTIMONY is a white, brilliant feml-metal. Sp. gr.

65860. volatile and difficult of fufion ; but when melted, it

emits a white fume, calied argentine fnoix), or flo^wers of
antimony^ being a sublimed oxide of antimony, in

brilliant prifmatic acicules- The metal whilft cooling ilow-

ly, cryllallizes in oftahedra, and generally afTr.mes a ftellu-

lar form, on its furface. It Is very (lightly changed by ex-
poAire to air. When combined w'nh fulpkur in the earth, or

artificially, it forms a sulphuret of antimony j this,

when native, is an ore of antiminy, commonly called crude
antimony^ or improperly, antimony.

Crude antimony, reduced to powder and expofed in a
fhalbw veflel to a (low heat, gradually lofes its fulphur;
and the oxygen of the atmofphere uniting with the antimony,
converts it to a grey or iinperfe6l oxide. This being
\uged by a more violent heat, becom.es aieddilli, and partly

2. \x2.Yi^r^-\\z\\x. glafs of antimony , vitreous oxide of an-
timony, which when correfted by being blended with
wax. forms the cekated glass of antimony.

T/«, copper, fil-ver, or iron^ being fufed with crude an-
timony, unites with the fulphur, and feparates the antimo-
ny, which, according to the metal employed, was called

regulns of Mars, Venus, Sec. It is found at the bottom of
the crucible, in a crylfaliized metalline form.
Antimony is feparated from the fulphuret, or crnde anti-

mony, by detonating three parts of crude tartar, two of
crude nntimony, and one of nitrate of pot-afh. After fu-
fion, the antimony will be found in a reguline form at the

bottom of the crucible covered with brown fcoria, which
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contain the rnlphurated alkali, combined with imperfefl an-
timonial oxide, ?.nd which, on folution in water, fets fall a

brown jJiecipitate, an kydrogenated fulphuret of antimony

y

named the sulphurated oxide of antimony, and
formerly Kermes mineraL But, if an acid be added, the,

precipitate is of a fainter, and at lad, of an orange colour.

This laft precipitate is alfo called the fulphurated oxide of
antimony, and was formerly termed the golden fulphur of
antimony. It differs from the former pr<.cipitate, in con-
taining a rreater proportion of the hydrogenated fulphur.

Antimony is completely difl'olved m the dry way by alka-

line fulphuret \ thus equal parts of fixed alkali being melted
with crude antimony, a fulphuret is foi rned containing an-
timony, being the suLPHURET of ANTIMONY, Common-
ly called ll-jer of antimony.

If equal parts of nitre and crude antimony be detonated

and fufed, another combination of alkaline fulphuret ^vitl:

antimony is obtained, formerly called faffron of antimony.

On being boiled with water, HYDROGENATED sulphu-
rated OXIDE is precipitated.

By nfjng the fulphur of antimony, with three parts of
the nitrate, the refidue in the crucible, after detonation, is

oxide of antimony, fixed alkali, a portion of nitrate not
dccompofed, and a fmall quantity of fi.lphate of pot-a/h.

This compound is called the folrjent of Rotrou. Watei-

deprives it of the falts, leaving only a white perfe6l oxide

of antimony, which is called ivajbcd diaphoretic antimony.

If to the water holding thefe falts in I'olution, a fmall quan-
tity of acid be added, the I'mall portion of oxide held in fo-

lution by the alkali, is let fall. This precipitate has been

called cerufe of antimony., or the materia perlata of Ker-
kringius.

One part of pot-afh being melted with five of crude anti-

mony, a denfe, vitreous, blackifh brown matter is obtain-

ed, infoluble in water, and not becoming moid in the air^

It is a fulphuret, but holdiiig lefs fulphur than the native

fulphuret. Tl has been csilhd medicinal rcgulus of antimony

magncjia, opalina^ Sec.

All the acids, except the carbonic, diiTolve the imper-

fe6t oxide of this metal. The fuiphuric, nitric, oxy-mu-
riatic, and nitro-m.uriatic acids alone attack reguline anti-

mony.
The fuiphuric acid by boiling on antimony, is partly de-

compofed. Sulphureous gas is fiift feparated, and fulphur

itfelf fublimes, towards the end ; an oxide is formed, as

well as a fmall quantity of sulphate of antimony/
which is very deliquefcent, and eafily deccir.pofed,
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It decompofes the nitric acid with great facility, part of

the antimony is oxidated, forming the he%oar mineraly and

a portion isdifTolved, forming a nitrate of antimony,
decompofableby heat, and very deliqudcent.

The 7nuriatic acid a6ls on it only by a long digeftion.

Ths niiro-Muriatic acid IS its mod convenient folvent. The
folution has no colour. Tbe oxy-muriatic acid poffefTes al-

molt equal powers : thus, two parts of the conofive muriate

of mercury and one of antimony being diRilled togeihei-, a

flight degree of heat drives over a butyraceous matter, the

SUBLIMHD MURIATE of ANTIMONY, or buUer of anti-

mony . The acid, as in the corrofive muriate of mercury,

being in an oxygenated ftate. The fublimed muriate of an-

timony becomes fluid by a very gentle heat, and is thus

eallly poured from one veffel to another. It fometimes
cryllailizes in hexahedral prifnis with dihedral fummits, two
fides of the prifms being inclined. Diluted with water, a

white oxijde, of antimony falls, which has been chilled ^o-xu-

der of Algarothy or mercurius aiit^e.

Wine ?inA iht acetous acid d\^o\Mt it.

The acid of tartar forms with the grey oxide the well-

known fait, the ANTIMONIATED TARTRITE of POT-
ASH, emetic tartar, ov fibiated tartar. Cbaptal vcmnrks
that this preparation often varies in its ftrength, and wifh-

ing to eftablifl) an uniform procefs for its formation, propo-

fes tranfparent glafs of antimony to be bo led in water, with

an equal weight of acidulous tartrite of pot-afh, until the

fait is faturated : by filtration and flow evaporation cryflals

are obtained, in trihedral pyramids, of a fufficicntly uniform
degiee of emeticity.

The gajfric fluid diflblves this femi-metal, as is proved
by the famous perpetual pills. Simple ivater has alio fome
aflion upon it, fmce it becomes purgative by remaining in

contafl with it.

Lime, or lime-^water, digefted for fome days, even with-

out heat, on powdered antimony, yields a beautiful red

fulphurated ox'de. Am?noniac being diliilled from c.iude

antimony, "a pulverulent fuhlimate oj a purple colour is ob-

tained, being a fulphur of a?ttimony, with bafc of volatile

alkali.

Antimony and mercury unite with difficulty.

It combines v/ith gold, fil-ver, platina, copper, iron, anvl

c^iinc, rendering them brittle, and fiom its volatility, may
be diiven off again by a fufficiently ftrong heat.

Lend and antimony afford a brittle alloy ; a fourth part of

antimony added to lead makes a compound fit for printer's

types, either with or without x,i/ic or bipnutk.
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Three parts of fjhite oxide of antimony ^ i a of 'white oxide

ofleadf I of fulphate of alumine, and i of muriate of am^
mcniac, firil heated weakly for fome hours and then kept in

a red heat forms the fine metallic pigment, Naples
yelkijo.-—^Tranfiaior of Grens Principles.

Tin is rendered by it more brittle, hard, and fonoroiis.

5 parts of ^/«, 2 of leady and i of antimony, is laid 10 be
Mfeful for making ship-nails.

An inipifTated folution of glafs of antimony in muriatic or

tartareous acid affumes a gelatinous form, the jelly not be-
ing again foluble in water or by excefs of acid. This Vnu-
qutlin has difcovcred to proceed from the exigence of filica

in the glafs of antimony, he having found it in the proportion
<>t 12 parts in the 100, being derived ei.her fjom the cruci-

ble, or fronl x\\c gangue., being ftrongly a(5led on by the ox-
ide of antimony as well as by that of lead. To account for

the folution of filica in the tartareous acid, he remarks, that

although filica eludes, in its ordinary (late, the a6\ion of the
Jiioft powerful acids

;
yet, when joined with an alkali, ano-

ther earth, or a metallic oxide, it may then be drflolved even
by a weak acid.

Repeated cryftallizations are not fufficient to feparale the

filica, but in making the emetic tartar he propofes the folu-

tion to be filtered hot, and evaporated to drynefs, taking
care not to burn it 5 and then re-diffolved and cryftalliztd,

as the filica will entirely feparate tov.'arda the end of the

evaporation.—y^««. </^ C^. 1800.

BISMUTH, or Tin glafsy is white, darkened by a fliade

of red, or yellowifh red. It yields a little under the ham-
mer, but is fo brittle, that it may be thus reduced to pow-
tler. Sp. gr. 9,822, and, next to tin, is the moil fufible of
all metallic bodies. It tarniflies, but does not ruft in the

air.

When expofed to a (Irong Ireat it burns with a blue flame,

and fublimes in a ytllowifh linoke, which formi:, when
condenfed, an oxide of bismuth, ov xht Jlo'nxrers of bif-

inuth. Thefe flowers may be vitrirted into a hiownifh glafs.

By a lefs heat it is calcined into a powder, which is a lefs

perfeSl oxide.

It readily combines with fidphur by fufion, and forms a
Wuifti grey artificial ore, or sulphur et ©f bismuth.



93

which cryftallizes in beautiful parallelipepids, united by
their ends, at right angles.

Sulphuric acid being boiled on it, the bifnuith is partly

diflblved, forming the SULPHATE of BISMUTH, which is

very deliquefcent.

Tlie nitric acid is fpeedily decompofedby bifmuth ; nitrous

gas is I'eparated, whiUl the oxygen combines with the fenii-

metal, and a portion is diiTolved which yields rhomboidal,

tetrahedral prilms, terminating in tetiahedrai pyramids with

-unequal faces, being the nitrate of bismuth, which
eillorefces in the air.

The muriatic acid does net a6l on it, but by the aid of

heat and concentration ; the muriate of bismuth is

deliquefcent and difficult of ciyftaliization. The acetous

acid does not take up the oxides of bifmuth, as it does thofe

of lead.

Water precipitates this femi-metal from all its folutions
;

the precipitate, when well wafhed, is employed as a white

paint for the complexion, and is known by the name of

viagijlery of bifmuth i but fulphurous hepatic vapours, and
even the animal tranfpiration, blacken it, and reduce it to a

metallic ftate. It is alfo employed in pomatums to blacken

the hair. Its oxides are diffolved by fat oils into a tenacious

mafs refembling plafters. It aUb combines with fulphur by

fufion. Its various folutions form pellucid fympathetic

inks, which are curious from the facility with which they

become black with alkaline fulphurets or fulphurated hydro-

gen gas.

It renders geld brittle, and communicates to it its own
colour ; but it does not render filler fo brittle as it does

gold. It diminiihes the red colour of <ro/)/>(?r ; with lead^ it

torms an alloy of a dark grey colour ; to tin it gives a great-

er degree of brilliancy and hardnefs ; with iron it does not

unite, but by a violent heat ; and with mercury it amalga-
mates and forms a fluid alloy.

It is ufed i'or peivter, foft folder, printers typesj Sec.

COBALT is white, inclining to a bluifli grey ; and if

tarnifhed, to red, Sp. gr. 7,64.5. When very puie it is

malleable, in fome degree, in a red heat. Even when pu-
•feft it is magnetic, and it is generally contaminated wiih
.Tjfenic. It is not volatile in clofe veficls, and when pu.e,

^3 as difEcuhly fufible as iron, but is rendered more fufible.
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and of a brown colour, by the addition of arfenic. After
fufion its furface frequently aflumes a reticular form. It
calcines with more difficulty, as it is more pure j its oxide
being of fo deep a blue, as to appear black.

Whilft in its metallic ftate, it tinges no earthy fubftance
;

but in conta61: with fluxes it readily calcines, hence, being
treated with borax., foda, pot-a/hy microcofmic fait, in a
ftrong heat it tmges them blue. In fufion, it will not mix
with bifmutb, lead, ox filler \ but with ^(/z«z//y6 it unites by
the mediation of nickel-, but it does not amalgamate with
tjuickfilver. With arfenic it burns with a bluifli or white
flame.

With concentrated fulphuric acid, it unites and yields

reddifli cryftals, with quadrilateral columns, with dihedral
fummits, the sulphate of cobalt.

It unites with the nitric acid readily, and with effervef-

cence ; the folution is reddiHi, and yields hexahedral cry-
ftals, the NITRATE of COBALT : if arfenic predomi-
nates, the folution is firft whitifh, and then becomes red.

Cobalt diffolved in nitro-muriatic acid and mixed with \\
as much of nitrate of zinc ; and a lixivium of pot-afh
being added, the precipitate ignited to whitencfs forms a
fine GREEN COLOUR for FAiNTEKS.'—'-'Tranf.ofGrens
Principles.

Ths muriatic acid ii\ff6ly;es it with difficulty, requiring
heat

j the folution, which is of a peach red, holding in fo-

lution the MURIATE of COBALT.
if contaminated with much nickely the above folutlont

are green iffi. Its oxides yield to the acetous acid and to

ammoniac ; the folutions with the former, are red and pur-
ple

J
with the latter, blue when hot.—With the tiitro-mu-

riatic acid^ the folution is red 5 if contaminated with z>o»,

brown. One part of cobalt in 3 of d'luted nitric acid,

farther diluted with 24. of water, with the addition of i part
of muriate of ammoniac or of foda, makes Hellofs Jyjnpa-
thetic ink j for though letters traced by it are invihble while
cold, yet when very moderately heated they appear green,

if the cobalt retains much iron, but blue, if free fnm
iron.

By I part of oxide of cobalt, and 16 of diftilled vinegar

evaporated to an eighth, and i-4th of the cobalt of muriate
of foda, is formed llfojiann"s blue fympathetic ink, fomewhat
fimilarto the former.

Its folutions are not precipitable by %inc.

It was employed to give a blue colour to glafs, long be-
fore it was fuppofed to contain a femi-raetal.
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The ores of cobalt are torrefied in Saxony in furnaces, the

arfenical vapours attaching themfelves to the fides, yield the

arfenic of commerce. When the oxide of cobalt is cleared

of arfenic, it is known by the name of zaffre. The zaf-

fre of commerce is mixed with three-fourths of fand. This
oxide fufed with three parts of fand and one of pot-afti,

forms a blue glafs, which when pounded, fifted, &c. forms
SMALT.
Brugnatelli by diflfolving the grey oxide of cobalt or zaf-

fre in cauftic I'quid ammonia, obtained a liqiiid ammoni-
URET of COBALT : by evaporation to one fourth he pro-

cured two fubllances, the one of which precipitates of a

yellow colour, the other remaining diffolved, and giving to

the water a red colour. The yellow fubftance is a pure ox-
ide of cobalt, and d'.flblved in ammonia forms a pure am-
MONiURET of cobalt. The colour of this is yellow and
fometimes rofe-red : the acids do not decompofe it, but the

muriatic acid difcolours it; and the prufTiate of pot-afh

renders it grey, and produces a precipitate of the fame
colour. The fulphur of pot-afh gives it a deep colour,

approaching to black, and sulphuret of cobalt is

precipitated. Borate of foda is decompofed by it, and bo-
rate of COBALT precipitated. From the red folution,

filtered from the yellow oxide, he obtained an acid which
he calls the cobaltic acid. This acid he obtained in a

concrete form, of a red or yellow colour, and fometimes
colourlefs ; without f.nell, and of a fharp, and not uiiplea-

fant tafte. It reddens turnfole, is foiuble in water, and
decompofes fulphurets of alkali. It precipitates ammoniu-
ret of copper of a light green, and that of zinc of a clear

white, and the fulphuret of copper of the fame colour as the

ammoniuret ; nitrate of fiiver it precipitates white, as well

as the nitro-muriate of tin ; the nitrate of mercury of a light

ftraw colour ; the acetite of lead, white ; lime-water, a

white coagulum ; tinfture of galls, yellow ; and it precipi-

tates the acetites and muriates of barytes, but does not

afFe<5l the folutions of gold and phtina. It is feparable by-

alcohol from its folution in water. Ufed as a fympatlietic

ink it changes brown, not green or blue. With foda it

forms a fait of irregular cryftals ; with pot-afh, fquare

cryftals; and with ammonia, a fait foiuble in its acid; and
with baryt, an opake, difficultly cryltallizable fait. Ann.
de Chim. xxxiii.

Smalts are ufed in the preparation of cloths, laces, Tnens,
mullins, threads, &c. When it is feparated by water from

I
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-the groffer particles, It Is called azure. The azure«

jTjixed with ftarch form the blues ufed by laundrefles. Be-
fides being ufed for colouring ghfs, it is alfo ufed for blue
paintings on porcelain. The nioft finiple way of obtaining

cobalt in its mttallic ftate, is to reduce it from fmalt, by
•fufing one part of fmalt with fix of foda«

NICKEL is a metpdlic fubftance of a greyifh white, when
pure; but Ihaded with red or yellow, when impure. Sp.

gr. 9,000. It is difficultly purified. When pureft it is

magnetic, and hence has been deemed to contain iron, even
when it exhibits no other iign of its containing any, but
Mr. Kirwan thinks without fufficient reafon. It is mal-
leable in a confiderable degree, and calcines flowly in a

ftrong heat : if pure, the oxide is brown, if impure, green-

ifh ; rifingin tuberous vegetations, proceeding from iron or

arfenic. When pure, it requires as ftrong a heat as caft

iron, the impure melts more eafily. Fufed with fulphur, it

forms a hard low mineral; and with the fulphuret of pot-

afli, a compound refembling the yellow copper-ores. It does

not amalgamate with mercury.

The fulphuric acid diftilled on it, leaves a greyifli refi-

due, which when diffolved in water, communicates 2 preen

colour. This is thesuLPHATE of nicke-l, which forms

odahcdra v/ith truncated angles, but which efflorefce in

the air.

The nitric acid, with heat diflolves it, and yields the

NITRATE oi NICKEL, in cryftals of a beautiful green, in

rhomboidal cubes. The muriatic diffolves it alfo, with

heat, but more llowly ; the muriate of nickel forming

in long rhomboidal o61ahedrons, of the ir.oft beautiful eme-
rald green. The acetous acid a£ls only on its calces. The
fixed alkalies Tpreciy)h:ite the nickel in the foregoing folu-

tions, greenifli white. Ammonia alfo precipitates thtm, but

in excefs r-e-diffolves them, the folution being blue ; even

metallic nickel yielils to ammonia. It is not precipitable by
2inc, though in fome meafure by iron, but does not amalga-

iDate with iron.

MANGANESE is of a greyifh white, but foon darkens

!by expofure to the air j its furface becoming friable and
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dark, as it becomes oxidated, the perfe^ oxide being

black. It is in no degree malleable. Sp. gr. 7,000.

Hielm.
By heat it is converred into a black oxide, and, if ftrong-

ly iir2:ed, affords a glals of a yellowifli brown. Tiiis metal

is Icfs fufible than ci-ude iron, and unites by fufion, with all

the metals, except mercuiy. The oxide of manganefe af-

fords a prodigious quantity of oxygen gas ; and with char-

coal, the carbonic acid. Kept in fufion, with fhofphate

offoday upon charcoal, a tranfparent glafs is formed, which
cunoufly chanijes from the colour of a ruby to a colourlefs

ftate, and again becomes coloured, accordmg to the quanti-

ty of phofphate, and to its expofure to the interior or exte-

rior part of the flame.

From its affinity with oxygen it decompofes water.

The habitudes of manganefe with refpe6l to acids are re-

markable, lis imperfeii oxide is diflolved by all the acids
;

its -perfect oxide is diilblved by no acid, whole bafe or radi-

cal is fully faturatcd with oxygen, and thus incapable of
taking up more of this principle. On the contrary, if the

radical of any acid is capable of abforbii^g more oxygen
fi'om tlie perfe6l oxide of manganefe, or if it be rendered

thus capable of taking up more oxygen, by the addition of
Ibme fugar, gum, or the like, the oxide is then converted
ino an imperfe6l one, and as fuch will be diflolved by the

acid. Thefe folutions are colourlefs, and become brown,
as the oxide approaches to perfed oxidation, or from parti-

cles of iron. Gren,
On this principle the SULPHATE of man'ganese may

be had from the black or perfect oxide j the nitrate from
nitric acid and imperfeSi ox'de, or from nitrous acid?ind per-
y<?if? oxide. Muriatic acid thus difl^lves, even the pei feet

oxide, becoming oxygenated, but being volatile, the oxygen
flies ofl^, and the muriatic acid continues to dilfolve the oxide
thus rendered fmperfe6f.

With t\\Q fluoric acid, a fait of fparjng folnbility is form-
ed, fo likewife with the phofphoric acid. The acetous actd
a6ls but weakly on it : the oxalic diflolves the manganefe,
and the black oxide of manganefe alfo. The acidulous tar-
trite of pot-ajh difl'olves the black ox de, even in the cold

j

and, added to any folution of manganefe, precipitates a true
TARTRiTE of MANGANESE. The carboiiic acid attacks
both manganefe and its black oxide. Muriate of ammonia
being diftilied with the oxide, the oxygen of the latter unites
with the hydrogen gas of the alkali, and forms water, nitro-
gen gas cfcaping. Manganefe itfelf does not appear to-
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combine with fulpbur; but eight parts of oxide, with
three parts of fulpiuir, form a mafs of a greenidi yellow
colour, which acids attack with eftervefcence, and occafion

an hepatic fmell. Manganefe is precipitated from its folu-

tions by the alkalies^ in the form of a gelatinous matter,

which becomes black as it ?blbrbs oxygen. From the ra-

pidity With which this change takes place, it is well calcu-
lated to form an eudiomeier, by being difiufed on the

internal furface of proper vtflels, and innrkini^, by the

.Hi'cenfioii of water in a graduated tube, the abforption of
oxygen.

If one part of the native oxide of manganefe, and three

parts of nitrate of pot-afli, be melted in a crucible till no
riore oxygen gas Is difengaged, a grecnifh friable powder is

./htained, leiintd chamelion minaralisf an alkaline ox-
ide of MANGANESE.
The folution of this is firft blue, oxide of iron then fepa-

tates and from iis yellow colour rencleis the fulution green,

this fubfiding the blue re-appears; then from the oxygen it

abforbs from the air, the manganefian oxide becomes red-
di/h, brownifli, and at laft black, when it fubfides and
leaves the fluid colourlefs.

Irs affinity with oxygen exceeds perhaps that of any other
nietal.

Its combinations with other metals are at prefent but little

known: but from its great affinity with iron, and from
manganefe being never obtained free from iron, it feems
that they admit of an union.

Scheele has proved, that the affies of vegetables contain

manganefe ; and that it is to this mineral, that the b'ue

colour of calcined pot-afh is owing. Of all metallic fub-

ftances it is, after iron, the moft generally, though minutely
diffufed through the earth.

To various fpecies of uncoloured glafs it gives varioui?

hues according to the quantity of oxide, and its degree of
oxidation.

If a very flight portion be ufed to glafs difcoloured by coal-

ly particlesor iron, it renders it colourlefs j it is hence called

glajj'maker^ s foap.
It is ahb employed to give a black glazing to pottery-
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URANITE, or the met.il of uranochre, of the pitch^

blende, and of the chalcolite, or greefi mica, difcoveied by

Klaproth, in 1790, is of a dark fteel or ijon grey ; inter-

nally browner. Sp. gr. 6.444. It is foluble in nitrous

acid ; it does not appear that other acids have been tried.

It is infufible alone, before the blow-pipe ; but with mi-

crocofmic fait, or concrete phofphoric acid, it becomes a

grafs green glafs j and with !oda or borax only a grey opakc

fcoriaceous bead. Its oxide is yellow, and is eafily foluble in

acids. With dilute fulphuric and the concentrated acetcus

«a:/ it yields yellow cryftals ; with xhQ phofphoric^ an amor-

phous, white, difficultly foluble mafs ; and with the nitrous

and nitro-muriatic acids, green ifh yellow cryftals. The
precipitate thiown down from thcfe two laft-mcntioned folu-

tions, by fulphurated ammoniac, is of a brownifti yellow ;

by ti/iSIure of galls, the fuperfluous acid being faturated, of

a chocolate brown ; by Pruffian alkali, a brownifh and red

granular precipitate, diffufed through the whole liquor :

that of copper, by this alkali, being iiaky ; and that of

molybdena, not fo brown. By carbonated fixed alkali,

whitifh yellow ; much of which is re-difTolved by the carbo-

ric acid gas fet loofe. By pure ajnjnoniac, lemon yellow.

By carbonated ammoniac, dark yellow. But thefe folutions

are precipitable neither by iron or zinc. This oxide is in-

foluble in alkalies, either in the moift or dry way ; which

fully diftinguiihes it from tungftenic oxide, which it refem-

bles in colour.

TELLURITE, or SYLVANITE. Klaproth, although
he firft appears to have clearly afcertained the ex'flence of
this metal, modeflly gives the honour of the difcoveiy of it to

Muller, and avtn io Berg?nan, '^Iv. Kirivan firll called it fyl-

vanite, but Mr. Klaproth denominated it tellurium. He dif-

covered it whilft analyfing the gold ore from Fatzebaj, in

Tranfylvania.

It is is one of the moft volatile and fufible of the metals,

except quickfilver, and is of a dark grey colour, inclining

to red, and of confiderable metallic fplendor.

It is femi-duflile and femi-malleable. Before tlie blow-
pipe it burns with a blue flame with a green edge. When
broken by the hammer, whilft hot from recent redu^lon, it

I z
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changes colour from purple to violet and then to blue. Sp.
j^r. 6,115. ^^ readily unites to quick/ii'ver zndfulphur. It is

loluble in nitric acid^ yielding cryftals in the formof den-
dritric aggregation ; and in fulpburic acid, in the cold, in

300 times its weight of concentrated acid, yielding a beau-
tiful crimfon folution, which lofes its colour by heat, or

dilution with water. It is alfodiflblved in the nitro-muria-

tic acid, and is precipitated from its folutions, in a metallic

ftate, by iron^ zinc, tiiiy and even by muriate of tin ; alfo

hy faline fiilphurets, yielding sulphurized oxide of

SYLVANITE.
Its oxides are reduced by expofure to heat on a piece of

charcoal, with a rapidity approaching to detonation. It

amalgamates with mercury, and its precipitation by anti-

mony fliovvs it is not that metal difguifed.

The order of affinities of the oxide are not well determi-

ned.——Dr. Pear/on^s Nomenclature, 17^^.

TITANITE was firft difcovered to be a metallic fub-

ftance by Klaproih, it having; been before that confidered as

a red ihorl. The fame indefatigable chemift has difcovered

-its exiftence in menachanite, a fubftance firft noticed by
Mr. M'Gregor, in the valley of Menachan in Cornwall, in

fmall black grains refembling gunpowder. Mr. Kir^van
pointed out the refemblance between this fubflance and
titanite.

The oxide of this metal, which is of a whiti/h yellow,

requires to be difoxidated to a certain degree to liecome

foluble in acids. It is therefore treated with pot-afh, du-
ring which procefs it pafl'es through various colours, red,

blue, green, &c. accord'ng to the quantity of oxygen it-

retains ; with which it even again Aipplies itl'elf whilll dry-
ing, as is alfo the cafe with iron. Loivitz. Ann. de

Chi. XXXIV.
A flender ftick of tin being placed in a folution of the

MURIATE of TITANITE, tiie folution bccomes firft rofe-

red and then of amethylline hue. Z/V/r thus produces firft a

violet, and then a deep indigo blue. Gren.
The folutions of titanite yield ALKALINE CARBONATES,

and in white flocks by the addition of alkalies.

The pruflic acid precipitates it of a green colour accord-

ing to Klaprotki but according to Lon^itz of a dirty yellow-

iih brown.
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On the authority of Lampadiusy the order of attradion

is, gallic, phofphoric, arfenic, oxalic, fulphuric, muriatic,

-nitric, and acetous acids. Ann. de Chi, xxvi.

CHROME is a metallic fubftance, of a whitlfh grey,

/liining, and very brittle ; obtained by Vauquclin from the

mineral, called Siberian red lead.

He obtaintd the chromic acid from this mineral by
the following proceffes :

By boiling loo parts of this mineral with 300 of carbona-
ted pot-afh, and 4000 of water, feparating the lead and the

alkali by weak nitric acid. Alfo by mixing 100 parts of
muriatic acid, of Siberian red lead and of water, from which
an infoluble muriate of lead feparated ; the remaining mu-
riatic acid being engaged by an oxide of fiiver, and precipi-

tated by lime or cauftic alkali, in the form of horn fiiver,

which leaves the acid. This cryftallizes in fmall longprlfms
of a ruby red colour j forming with mercury, a compound
of a cinnabar red colour; with fd-ver, a carmine red com-
pound ; with lead, an orange yellow mineral ; and with iron

or tin, the folution of the acid becomes green. It yields

part of its oxygen to muriatic acid, by which it oxyge-
nates it, paiTmg itfelf to a green oxide—'•^Journal des Mines,
xxxiv. 179S.

Before the blow-pipe Chrome does not fufe, but becomes
oxided ; but with borax it melts, and tinges that fait of an
emerald green. Nitric acid a£ls on it only when boiled on
it repeatedly, in a concentrated ftate, and in confiderable

quaniities.

The ACID is of a ruby-red, and contains about two-thirds

of its weight of oxygen, and on parting with a certain por-
tion of oxygen, even to light, the oxide oi chrome is

formed, which is of a beautiful green.- — -Ann. de Chim,
XXV.

Vauquelin therefore concludes that the chromic is a true

and diilin6l acid, and that the radical or bafe of this acid is

a pCi^ullar metallic fubftance.

The Siber an red lead ore may be confidered as a CHRO-
MIATE of LEAD. It alfo forms CHROMIATES with the
earths and alkalies. From 72 parts of the ore in a ftrong
heat "n a crucible with charcoal, he obtained 4.3 of grey
metallic feathered cryftals. From the beautiful emerald
green it communicates to glalTes and enamels, the acid might
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be a valuable addition to the pigvtents of the enameller : and
the oxide, from the tints it produces in combination with o-
ther metals, might become an uleful ingredient in colours

for painting : it would alio be an excellent re-agent for the
difcovery of the leaft- portions of lead, filver, and mercury.
The durability of its pigment may be inferied from the e-
merald of Peru not lofing its colour, which it derives from
this oxide, in the gieatell heat. The emerald appears to
be coloured by the oxide, and the ruby by the acid.

TaJJ'aert has not only found the chromic acid united to
lead, but alfo to iron.—i^;zz?. de Chi?n. xxx.

ARSENIC.—Its natural colour is white, with a ftrong

iliade of blue, but it quickly tarnifhes by expofure to the

air, becoming a pale yellow, and at laft grey fh black. Sp,
gr. 8,310. It is brittle and not foluble in water. On burn-
ing coals, it gives a low bluiih white flame, aji alliaceous

fmell, and white fmoke, which holds an imperfeSt OXIDE
of ARSENIC, or the nxhite arfenic oj cofntnerce. In clofe

vcflels, it lublimes without alteiation, and cryftallizes in

trihedral pyramids, or o6lahedrons, of a biilliance refem-
bling ftee).

This fubftance, which in general is called arfenic, is of
a glittering whitenefs, fometimes of a vitreous appearance;
exciting an acrid tafte on the tongue, and fubliming with
the fame fmell and fmoke as the ai fenic itfelf. It may be
reduced to the metallic flate by treating it with oils, foaps,

or charcoals, in clofe veffels.

Arfenic is often combined w'th metals in various ores,

and is difengagt:d from them by calcination. It unites, by
fufion, with uioft of the metals ; thofe which were dudile,
becoming thereby brittle ; thofe which we.e difficult of fu-

fion, flowing more eafily j and thofe which were very fufi-

ble, becoming refra6lory. The yellow or red metals being
alfo rendered white.

The oxide is lefs volatile than the metal itfelf. If fub-
limed by a ftrong fire in clofed veflels, it becomes tranfpa-

rent like glafs. The oxide requires for its (blution eighty

times its weight of water at iz**, and fifteen at boiling heat

:

and of alcohol feventy or eighty at boiling heat. Like the

othei metallic oxides, it is convertible into a metallic glafs

by a ftrong heat, and forms an opaque infoluble fubftance

poffefling metallic biilliaucy j but unlike them, it is foluble
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in water, unites with metals, is volatile, and emits a ftrong

odopf. By its union with fuiphur, either orfiment, or

REALGAR Is formed, the firft being jt/Zo-^c, the latter being

almoll 1-ed. The difference of colour depending either on

the degree of heat or the proportion of lulphur, employed

in forming; thefe sulphurets ; both thefe fubftances be-

ing decompofed by lime and the alkalies, which difengage

the oxide.

The vitrification of the earths is accelerated by the oxide

of arfenic ; but the glaffes, thus formed, foon tarnifh.

The ?niiriatic acid attacks arfenic very feebly ; but equal

parts of orpiment and corrofi^e muriate of mercury ^ being

diftilled by a gentle heat, a blackifii corrofive liquor diftils,

which is the sublimed muriate of arsenic, or hute of

arfenic.

The nitric acidy and the oxygenated muriatic acid diftil-

led from the oxide of arfenic, are decompofed j from the for-

mer, nitrous gas paifes over abundantly, and from the lat-

ter, ordinary muriatic acid j their fuperabundant oxygen
being feized by thearfenical oxide, which is thereby changed
to a more perfeft oxide called the acid of arsenic. This
acid is aifo obtained from the refidue of the dlftillation of
equal parts of nitrate of poV-afh and oxide of arfenic, which
yields a red, and almoft incoercible nitric acid.

This refidue is capable of being cryftallized in tetrahedral

prifms, terminated by four-fided pyramids, this arfeniate of
pot-afti, the neutral arfenical fait of Macquer being mixed
with half its quantity of fulphuric acid, and urged by a

ftrong fire, a white mafs is left in the retort, which attracts

humidity, and is fure arfenical acid. The nitrate of am-
moniac with the oxide of arfenic, alfo, being difl-illed, the

arfeniate of ammoniac rema'ns, from which the alkali being'

driven by a fire lono; kept up, the refidue is a vitreous, de-
liquefcent mafs, the acid of arfenic.

The fidphurie acid boiled on the oxide, diflblves it, but
the oxide is precipitated on cooling. If the whole of the

acid be diffipated by a ftrong heat, the arfenical acid re-

mains.

The ACID of ARSENIC may poffefs the concrete form,
bnt dcliquefces and refolves into a fluid. Tt is fixed in the

fire, but heated in conta6t with a coally fuoftance, it Is de-

compofed, the oxygen exhaling in fumes. It is alfo reduced
by pafting hydrogen gas through it. Pelletier.

At Tz" it requires only two-thirds of its weight of water
to diftblve it: and when thus diflulved, it may be concen-
uated and again brought to the ftate of a oanfparent glaf$.
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In the ftate of concentration it a6ls ftrongly on the crucible^,

clifTolving the alumine.

Pure pet- ajh boiled on the oxide of aifenic, becomes brown,
gradually thickens, and at laft forms a hard, brittle, but de-
liquefcent mafs ; the arseniate of pot-ash.

Soda exhibits phenomena nearly fimilar with this oxide,-

forming the arseniate of soda.
Amjftonia diflblves the oxide by heat, and yields cryftals

by fpontaneous evaporation, which are the arseniate of
AMMONIAC.

Barytes and magnefia appear to have a ftronger affinity

with this acid than the alkalies. Lime and aluj/iine alfo de-
compofes the alkaline arfeniates.

Arfenic, befides being ufed in mixture with metalsy h
employed by dyers, and is alfo ufed as zflux in glafs-houfeSi
It is alfo a component part of fome glazes.

ScheeWs green colour for painters is prepared by pre-
cipitating fulphate of copper diffolved in water, by a folu-
tiou of pot-afli and white arfenic. Gren.

MOLYBDENITE.—This feml-raetal was obtained by
M. Hielm, from the fulphurated ore, called molyhd^na^ which
has a metallic luftre, and marks paper fimilar to plumbago..
Sp. gr. 6,1. It is nearly infufibie in our furnaces, calci-

ning in a red heat, and in a reguline ftate gives no colour to-

borax,

Molybdena is oxidated in a ftrong heat. Its white or
yellow oxide, manifefts evident acid properties, and may
be confidered as the molybdenic acid, beng the oxide
of molybdenite oxygenated .s perftftly as pofiible.

The moll perfeft acid is obtained by means of the nitric

acid. Twenty times its weight of nitrous acid muft be dif-

tilled over it in five fuccefiive portion-, being then edulco-
rated, and dried, it is as while as chalk. However it ftill

retains ibme fulphuric acid, from which it m y be in a great

meafure purified by repeated fufion in clofe veftels, or perhaps
by adding to its folution, the fbhition of muriated barytes.

The molybdenic acid thus purified, is of the Sp. gr.

3,750, foluble in 570 times its weight of water at 60" Fahr.
The folution of the molybdenic acid forms molybdates

by afting on the ;mperfe6l metals, as tiuy zinc, &c, render-

ing them blue, particularly when heated, as they ftrip it of
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Its oxygen. It precipitates the nitrated folutions of filver,

mercury, and lead, the folutions of mnriated lead, and oi
barytcs in the nitrous or muriatic acids, but not thofe of
the other earths. With the earths it forms difficultly folu-..

ble molybdates; and with the alkalies it unites and etfv;rvef-

ces, but is not difcoloured.

By detonation of one part of the metal with four of ni-

trate of pot-alh, a refidue will be left which contains the

MOLYBDATE of POT-ASH.
Molybdena, when not in a metallic ftate, appears to fuf-

fer four degrees of oxygenation, ift. black oxide ; 2d. blue
oxide

5
3d. green} which, as it is intermediate between an

oxide and an acid, may be called according to the diftmcli-

on made by the new nomenclature, molybdous acid j the

laft or fourth degree is the yellow acid, or that which is fu-

per-faturated with oxygen ; heated in clofe veffels, it melts;

in open, it fublimes j before the blow-pipe, on charcoal, it

is fpeedily abforbed. With microcofmic fait it becomes
green, with borax grey, and flowly alfo green.

Mr. Hatchett obferve^, whenever a folution of the mo-
lybdic acid becomes blue, or tending towards that colour,

it is a fign that the molybdic acid has fuffered a diminution
of oxygen.
The ?2!tnc acid attacks it with effervefcence, and converts

it into an oxide endued with acid properties, ceafing to aft

as foon as the fuper-faturation with oxygen is effeiled.

Hatchett. PhiL Tranf. v. 86.

The nitric and oxj-vmriatic are the only acids which aft

on molybdena in the humid way.
Sulphuric acid does not aft on the regulus, but diluted

and digefted with the oxide, it forms a green folution, which
turns blue on cooling, and loies all its colour by dilution.

Gren.
Muriatic, tartarousy oxalic, and acetic acids, afford blue

folutions of the oxide, the colour {hewing that the oxide is

diverted of part of its oxygen in the procefs.

The molybdenic acid, as well as the regulus, appears to

be capable of combining with metals.

When the folution of muriate of tin, which holds this

metal as imperfeftly oxided as poffible, is precipitated by a

folution of molybdate of pot-afh, both folutions being well

diluted, a beautiful blue precipitate is obtained^ which Rich-

*^r calls BLUE CARMINE.
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TUNGSTENITE is faid to have been obtained in a me-
tallic form from the mineral called tungfierii or ponderous
earthy in which it is united with calcareous earth : and from
another mineral called nxjolfrarriy in which it is combined
with iron and manganefe. It is fuppofed to be capable of
exirting as a regitlus, externally brown, internally fteel

grey. Sp. gr. 17,600. Infoluble in the mineral acids, but
convertible by the; nitric, and nitro-muriatic into a yellow
oxide, and likewife by heat, increafing 24 per cent, in weight.
This metal was obtained by Meflrs. Elluyarts \ and late-

ly Giiyton obtained a button of tungrten, by a heat of 183'*

Wedgwood in a three blaft furnace. No other chemift has
yet announced a fimilar fuccefs. It may alfo exiil as a YEL-
LOW OXIDE.
To obtain this, nitric acid is digefted with tungften, which

renders it yellow j the powder is then wafhed and digefted

with liquid ammonia, by which it is rendered whiter. The
ammoniated folution is then poured off, and the refiduai

powder again expofed to the a6\ion of nitric acid. It is a-

gain extra^^ed by ammonia and io on, until totally decom-
pofed. The nitric acid carries off the lime contained in the

ore, and the ammoniac really holds the oxide in folution,

which is precipitated by the addition of nitric acid, nitrate

of ammoniac being formed, and the oxide is precipitated

white. To free it quite from the ammonia either heat muft
be applied, or it muft be boiled with nitric acid. When this

is done it affumes a yellow colour.

Ammoniac holds the oxide, therefore, in folution, and
is neutralized by it ; which circumftance and its changing
litmus fhows its acid nature. Ammonia by whitening it,

diftinguifhes it from the yellow oxide of uranite.

The neutral fait jull mentioned, or tungjiate of ammonia,
being dropt into lime-water, throws down a tungjiate of lime,

refembling the native tungflen.

The yellow oxide expofed to the external flame of the

blow-pipe, continues yellow ; but by the internal, it fwells

and darkens, but does not melt. This is the reveife of what
takes place with manganefe, which is coloured by the ex-

ternal, and becomes colourlefsby the internal flame. The
privation of oxygen blackens this fubft-ance, and whitens

manganefe. Alkaline phofphates being added, it lofes all

colour in the external flame of the blow-pipe, but in the in-

ternal, it gives a blue glafs, but the addition of pu alkali

again renders this blue glafs colourlefs. With borax it

gives a brownifh yellow glafs—heated on a burning coal,
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or in a cmclble, It becomes :i flate blue colour, but Joes

not diflblve.

Digefted in the fulpburic acid it is converted into a blue,

and in the nitric and muriatic^ into the yellow oxide.

This oxide may be combined with larger or fmaller por-

tions of oxygen. When imperfe6lly oxidated, it is bluifh,

and yellow when in the ftate of perfe6l oxide. Gren,

It unites to fulpbur in the dry way, and forms a bluifli

black, brittle, cryitallized mals, the fulphuret of tunglten.

Its union with alkalies, with lime and with metals, even

the noble metals, plainly evinces its acid nature, for as a

fimple calx it could not unite with them. Kirnvan.

C. Guyton obferves, that tungften in the laft degree of

oxygenation has a decided advantage over all the other me-
tallic oxides, in forming lakes of great value to painters,

which relift powerfully the greatelt enemies to colours.

La decade Pkilof. &c. 1798.

The metals are all excellent conductors of the electric
FLUID. Tbey alfo pofTefs the power of producing the e-

volution, decompofition, or fome other unknown change on
that fluid, on which thofe phenomena which belong to gal-
vanic ELECTRICITY depend.

Thefe phenomena are produced by two piles compofed of
different metals, alternately placed, one for inftance z/«r,

another fil<ver, with pieces of leather interpofed between
each metallic difk, moiftened wnth a folution of muriate of
ammoniac ; water even will anfwer, but in a lefs degree.

From each of thefe two piles a wire being pafled, feveral

curious phenomena refult. When an animal is placed be-

tween the wires, and thus conne6ls the two piles, a fliock,

fjmilar to that from a charged eleflric jar is felt ; when pla-

ced on each fide of the tongue a pricking fenfation and fome-
what of an acid tafte is experienced ; vvhen the head forms
part of the circuit, the wires being placed \\\ the ears, a
crackling found is heard; a flafh of light appears if the eyes

are brought in its cou rfe ; and excelTive pain is felt if its

influence is direfted on a furface where the fkin is removed.
When the wires from the two piles are brought within lefs

than two inches of each other, but not in ccnta(Sl, and un-
der water, the water appears to fuffer a decompofition, hy-
drocren gas being feparated by the wire coming from the pile

of filver, whilfi; pure oxygen is obtained from the wiie of
the zinc pile, the wire itfelf fufFering oxidation. Thefe ex-
traordinary effects were firft noticed by Volta. Numerous
experiments with different metals, &c. are rcciud in Ni-

K
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^haifon's Philofophical Journal^ by the learned editors, Mr.
Carlifle, Mr. Cruickfliank, Mr. Davy, and Major Hal-
dane; no fatisfa(5lory theory has however yet been publifli-

ed ref'pefting theie curious refults from the apparent combi-
nation of eleSric and chemical powers.

BITUMINOUS SUBSTANCES.

NAPHTHA Is a white or yellowlfh white fubftance, fluid

as water, feels greafy, has a penetrating fniell, and burns
with a light flame, leaving fcarcely any refiduum. It is in-

foluble in fpirits of wine, pafles over entirely in diftillati-

on, and is thickened, but not inflamed by nitrous acid.

PtTROL, or Petroleum, is a brown femi-tranfparent
fubftance j being naphtha, thickened, and altered in colour

and other refpeCls by the air.

Mineral tar is petrol farther altered by the air, having
become of the colour and confiftency of pitch.

AsPHALTUM, or MINERAL PITCH, is produced by a
ftlU farther exficcation. There are three varieties defcribed

of this fubftance, depending chiefly on the degree oi folidi-

ty they poflefs. j. Coh^/i've, mineral pitch. 2. Semi'^

compaSl, MALTHA. 3. Company asphalt.
Jet is a fubflance of a full black, harder, and lefs brit.

tie than afphalt j and according to JViedenmaUf is a fpecies

of coal 5 but in the opinion of fourcrojt it is indurated af-

phalt.

Can NELL-COAL appears to be next to jet, in gradation,

of the compound mineral bituminous fubftances.

Mineral tallow is rarely met with, and imperfefl.

iy known. It much refembles tallow.

Mineral caoutchouc is a fubftance much refem-

bling in its ehfliic properties, the fubftance from which it

takes its name.
Mr. Hatchett obferves that, we can only infer that ani-

mal fubftances have contributed to the formation of bitumen

from tlie veftiges, and exuvia of animals, which fo common-
ly accompany bituminous fubftances ; but no doubt can be

tfntertained in refpe6t to vegetables j for it appears that bi-

tumen is formed' from them by long maceration, and by

other procefles at prefent unknown to us.

The elementary principles of bitunnen are, hydrogen, car-

bon, fometimes nitrogen, and probably fome oxygen, which,
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by its a^ron on the other principles, tends to foim the con-

crete bitumens ; and alfo produces that portion of acid ob-

tained by chemical operations. Thefe fame principles, hy-

drogen and carbon, conftitute the vegetable oils and rofina ;

and the fame with fome nitrogen, form the oils and greafe

of animals.

Organifed bodies buried and fubjefted to the aftion of

mineral bodies, under certain favourable circumil^ances,

may form, Mr. Hatchett thinks, v\Hth fome fmall change,

perhaps, in the refpe6live proportions of their principles, a

new combination which we call bitumen. Mr. Hatchett,

Nicholfun''s Journal.
Humbold relates that he converted the phallus efculentus

into a fubilance refembling tallow by means of the fulphmic

acid, and alfo nvade foap of it. Ann de Chim. T. xxii.

Mr. Jamefon aflcs, may not the mineral tallow of peat-

mofles, be a fpecies of fungus, altered by fome natural o-

peration limilar to the one juft mentioned.——Mi«tfr<2/o^^

of Shetland IJles.

Pit-coal, according to Mons. Genfanne and others, is

an earth or ftone, chiefly of the argillaceous genus, pene-

trated or impregnated with petrol, or afphalt. It has alfo

been fuppo fed to have been formed by vegetable* growing
in the fea, and by vail forefts which have been buried by fub-

fequent revolutions. M. Arduino fuppofes it to be of ma-
rine formation, deriving its exifteace from the fat and unc-
tuofity of the numerous tribes of animals that inhabit the

ocean.

Lord Dundonald thinks foflil coal is a fubftance formed of
the remains of antediluvian vegetables, animal juices, and
mineral fubftances.——Tr^^/i/*- on Agriculture and Chemif-
try, 1795.
As pit-coal affords ammoniac by dry diftillation, inftead

of its being an earth penetrated by afphaltum, there feem»
reafon to fuppofe it of an origin rather more animal than
vegetable. Its compofition appears to be carbon, hydrogen,
nitrogen, oxygen, alumine, and iron, in a variety of pro-
portions, forming a bitumen of a peculiar kind. . Gren'i
Principles.

Mr. Kirn.van ohje61s to the above opinions. He fuppofes
the carbonic fubftance and petrol, to have entered into the
compofition of various ftones, of which many mountains
have been compofed ; having been derived from the primor^
dial chaotic fluid. He alfo thinks that coal-mines, or ftra-

ta of coal, as well as the mountains or hills in which they
are found, owe their origin to the difmtegration and decom-
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pofition of pilmeval mountains, which contained, moft pro«
h.ably, a far larger pioportion of carbon and petrol, than
thofc of the fame denominat'on now contain, fince the diun-
tegration took place at fo early a period. Geological
EJj'ciysy 1799.
Mr. Kirwan remarks that coals are not foluble in acids.

'
' Mineralogy y vol. 11.

Mr. Jamefcn, however, obferves, that they are all ren-
dered completely foluble in water, by means of the nitrous
acid, the carbonaceous balls appearing to be converted into

an oxide. Mineralogy of Shetland IJles.

Prouji has afcertained that the following are the propor-
tions ot charcoal, or oxide of carbon, in certain forts of wood
and in pit-coal.

Gieen Oak, from 100 parts gives 20
Wild Am 17
Willow 17
White Afh 17
Pine 20
Heart of Oak 19
Black Alh 25
Guaiacum wood 24.

Pit-coal 70 to 80

Some forts of pit-coal, which burn without either flatnc

.iv ftnoke, fhew no veltiges cf hydrogen. Good pit-coal

aifoids as fmall a proportion of alhes as the dried woods.
Befides the known produ6ls, pit- coal is thought by Prouft

to yield fuccinic acid.

P;oult difcovering that a coal containing no pyrites, and
burning to white afhes, manifefted the fmell of lulphur in

j.afTing from the ftate of incandefcence to incineration, con-

cluded that it contained a peculiar cai^ure of fulphur, which
is decompofed by combuftion only, fince no fulphur is yield-

ed by it on diftillation.

As phofphorus becomes much lefs combuftible when com-
bined with coal, as well as difficult to feparate, in the fame
manner he thinks fulphur, combining v/ith carbon, forms
this carbure in animal charcoal. Wool and other animal

matters contain fulphur, but none appears on diftillation,

it therefore pafles, he thinks, in this peculiar form, into

the carbonaceous refidue. Journal de Phyfiquet 1800.

Coal by dry diftillation yields the carbonate of ammoniac,
and an empyreumatic oil in the form of "TAR. If this be

performed in a proper oven, the coal being piled in the man-
lier of wood for charring, it becomes charred and forms
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COKEj which burning without fmell, flame, or fmoke, is

employed in preference to coal itielF in feveral procelTes.

Like charcoal it emits much carbonic acid gas.

Amber is a bitumen, generally of a yellow or brown co-

lour. It is found either under the furface of the ground, a-

mong the clay, land, and iron bog ore, when it is called

JqiJil amber, or is thrown on the fhore by the waters of the

fea, and is then called viinei-al amber. It is tailelefs, but

when rubbed it yields a faint odour, ar.d nianifefts ele6lric

powers. It is not foluble in waiter, and but llightly in fpi-

rits of wine, except by the addition of alkalies, when the

folution is termed tiuBure of amber. It is foluble in ex-

preHTed oils, and alfo in o.i of turpentine, when it forms the

amber 'varnijh.

By diltillation it yields an acid phlegm; a light, dark co-

loured oil, which from repeated diltillations from water or

clay, becomes limpid, and is then called reB'if.ed oil of am-
ber \ and a concrete add fait.

The SUCCINIC ACID may alfo be obtained pure and white,

by dii>illing d'luted nitric acid with half the quantity of

fait of amber, the nitrous gab coming over, and leaving the

fuc(i;nic acid in beautiful white, three-fided colinnnar cry-

ftals, whofe points are trur.cated. Herjufaedt.

Succinates are formed by the union of the fuccinic a-

cid with the alkalies and earths.

By mixing, ten or twelve grains of foap, four ounces of
'alcohol, and one dram of oil of amber, with a pioper quan-
tity cf cauftic folution of ammoniac, acompouiKi of a milky
colour is formed, called eau i>e luce.
Among the ftrata oi braunkoble (bovey coal) in Saxony,

.is found a fofiii of a honey yellow colour, and of an octa-
hedral form ; foft, brittle, and reducible to a greyifh pow-
der : it is called mellilithus, or Honey-fone. It was
fuppofed by feme to be a gyplum impieguated with petro-
.leum ; and by Burn it was thought .to b^e a kind of amber.
But by the analyiis of Mr. Klaproth, loo pans appear to
contain, belldes the water of cryilallization, i6 cfalumine,
and 46 of a peculiar acid.

This acid, which he calls the MELLiLiTHic acid, he
thinks is not a fimple mineral acd, but appears from its

properties to be a peculiar modification of thofe elements
which conftitute vegetable acids, and is confequently a fpe-
cific vegetable acid. It enteis into combination with feve-
ral mineral oxides, and its affinity to them is greater than
that of acetous acid, though lefs than that of mineral acids,
——CV^//V Jcurnal, 1800.

K 2
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OF STONES.

CALCAREOUS EARTHS are charaaerifed by a dry,

harfh and meagre feel, difcoverable even in their mixtures
with other earths, if they conftitute nearly one-half of the

rnafb. They are never hard enough to ftrike fiie with fleel,

nor are thofe conapounds, in which they conftitute a third

part.

Under the genus, calcareous ftones, may be placed the

vaft varieties of LIME-STONE, marble, chalk, tufa,
CALCAREOUS SPAR, STALACTITE, STALAGVIITE, FLOS
FERRI, PISOLITHUS, HAMMITES, or ROE-STONE, with

ALABASTER and SWINE-STONE, refulting from the union
of limey with the carbonic acid\ here alfo may be placed the

EARYTOCALCITES, formed by the union of lime with ba-

ryt \ MURICALCITE, with magnefia\ argentine, with

magne/iay ahunine, ^nd oxiJe of iro?:
-,
theARCiLLO-CAL-

CITES, with clay, and the various marls and marlites
proceeding from the fame combination. By its union with

tnanganefe and iron is formed the sidero-calcite, or

pearl-spar ; and with a notable proportion of iron, the

ferri-calcites ; and \s\\zw fuperfaturated Tvith carbo-

nic acid, the dolomite or elastic marble. With
the fulphuric acid it yields the various SELENiTEsor gyp-
sums; with the fluoric acid, the fluor spar, or fluate
of LiMEj with xht phofphoric acid, PHOSPHORITE j and

with the tungjienic acid, TUNGSTE^4.
By a mixture of quick-lime, fand and nxjater, MORTAK

is formed, which foon forms a very hard fubftance by the

abforption of the water, and by undergoing a fpecies of

cryftallization.

Baryt has its combinations generally marked by their

great degree of gravity, if not concealed by their porous

Itruflure. Fourcroy ranks this earth among the alkalies on

account of its tafte, folubility, attraaions and other che-

mical powers.——T/jW. Sjnopt. 1800.

With carbonic acid, this earth forms the barolite, and

with fulphuric acid the baroselenite, or ponderous fpar.

It alfo conftitutes the greateft portion of the liver-stone.
Magnesia diftinsuifhes the ftones, in which it makes

about a fifth part, by a fmooth and unftuous feel, unlefs

eppofed by the oppofite chara^ers of lime ; they have aho
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frequently a greenifli caft, arc inclined to a ftrlated or flaty

ltru6\ure, and to a lulire of the lilky kind.

Magnena mixed with yT/^x forms the silici-MURite
;

with lime and fume iro?ij calci-MURITE j with alumine
and iron, argillo-murite 5 and with a farther addition

oi Jilex and //w<f, chlorite } by its combination with y7/^A?

and alumine, are formed the talcs, and by the addition of
oxide oj iron, and carbonic acid, the various steatites.
The LAPIS OLLARIS contains a fmall portion alio of the

Jiuoric acid. The serpentines appear to refult from its

union withyf/if;c and iron-, and by various intermixture-s of
carbonate of lime, are formed the asbestus, ami a.n thus,
and the suber-montanum, or corlum-montanum.
By fomewhat fimilar combinations are produced alfo ami-
ANTHINITE, ASBESTINITE, ASBESTOID, BAIKALITE,
with the shorlaceous, and glassy actinolyte and
JADE } in fome of which is alfo contained the fluoric acid.

By its union with the boracic acid, alumine, and iron, is

formed the (lone called BORACirE.
Alumine or argil gives the fmooth, foft, and unctu-

ous feel of clay in its mixtures with hlex, when it exills in

a tenth part j but, with lime, not unlefs it exceeds the lime

in quantity. Mixed with magnefia, and not exceeding a
fifth part, it gives a difpofition to a ilaty or lamellar ilruc-

ture.

From its admixture withyf/^rio^jy^//^, are formed the va-

rious clays, fullers-earths, lithomarga, boles,
MA51LS, and colorific-earths, which are coloured by
various metallic, vegetable, or bituminous panicles. From
its union w'xhfllex and iron, proceeds the tRipqli ; from
its union with phofphoric acid, phospholite; \v\x\\ fiiex,

iron, and tnajiganefe, is formed LEPidolite; and with the

addition of magne/ia, sappare ; and by combinations, in

fome refpe6ls iimilar, mica, micarei le, and with the ad-
dition of //'v/^ hornblende, SCHILLER spar, WACKEN,
MULLEN-STONE, KRAG-STONE, TRAP, TOAD-STONE,
BASALT, CALP, ARGILLITE, SLATES, and NOVACULITE.

Lampadius has difcovered that hornblende contains char-

coal d;fful'ed through it, and Mr. Kir-tvan fu fpt6ls that fome
pitcli itones contain it. It is conjeflured that it may exift

in oth-r foflils, and caufe the peculiar earthy fmell, v.'hich

we perceive by breathing upon (tones,

Wirh the coloured and bafer forts of clay are made TILES
and BRICKS, and w ih a finer fort the different kinds of
POTTERY. With the more pure and fat clays are formed
TOBACCO-PIPES, and thofe finer clays which, in ftrong
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^i*tfs, only undergo an' Incipiertt vitrification are employed
for the fine PORCELAINS.

SiLfex when moll pure, is termed ROCK crystal, and
QUARTZ ; its cryftals are the dodecaedron with triangular

faces, or double hexedral pyramid with or without an inter-

mediate prifm. From its mixtures with various propoitions

of iron, lime, and alumine, rei'ult the amethyst, topaz,
SAPPHIRE, hyacinth, GARNET, CHRYSOBERYL, and
OLiviN. From its union with Jljorlaceous adinolyte, pro-
ceeds the pr as lUM j and with <?/;^;v7z«^ and z>(?«, OBSIDIAN5
and inanganefc beinj^ added to thefe, the refult is SHORL.
With atumine, lunc and iron, it tbrms the tourmalin and
the PREHNITE ; and with the addition of matiganefe, THU-
merstone. Combined with alutnine, lif/ie and ^watert it

forms the zeolites ; and with barjtes in the place of /m-j^,

the staurolite ; with alumine, blue fulpkur of irofi, Jul
phate and carbonate of lime, lapis lazuli j with nickel^

iron, alumine, and lime, CKRYso prase ; with a'umi,^e and
lime, V£suvian ; with alumine only, Shori-ite ; and with

alumine and pot-ajk, lzucite. If this lalt combination

alfo hold OA-/^/^ of iron and ?nanganefe, rubellite is the

refult ; but if iron only is added, opals, semi-opals,

and piTCH-sTONE. From the addiiionof /f/-^^ to the com-
bination jvift mentioned, proceeds HYahte. From the va-

rious intermixtures of alumine, and a fmail portion of iro»t

alfo proceed chalcedony with its varieties, cornelian,
cat's-eve, onyx, mocha, agate, cucHolong, and
the sardonyx ; and by the farther addition of a fmall por-

tion of lime, FLINT, HORN-STONE, PetRO-SIlEX or CHERT,
JASPER, EGYPTIAN PEBBLE, PORCELANlTE, HELIOTRO-
PiUM, wooDSTONE, and elastic QUARTZ aie formed.

From the more compound mixtures of this fpecies of

earth with alu?nine, magnrfia, lime, and iron, are foimed

the FELSPARS, and mo';-n-stone, and with a fmall porti-

on of copper, the labradore stone. Nearly allied to

thefe are PETRiLiTE, felsite, red-stone, and sili-

ceous SPAR. Agates are corapofed of binary, ternary,

or more numerous combinations of calccdony, jafper, quartz,

horn (lone, Sec.

Strontian is ranked as well as baryt, am.ong the alka-

lies, by Fourcroy. 'Tabl. Synopt. iSoo.

It has been found in a ftate of carbonate, in a lead

mine in Argylefhire, and near Boyra i-n Tranfylvania ; and
in a ftatc of sulpkate in Freyberg, Syria, Hungary, and

near Brillol.

Jargonia. The only ftone of this genue, is the fton'c

called zircon, or Jargon of Ceylon.
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Glucjne, the newly difcovered earth of Vauqiielin, is

found to exift in the emerald of Peru, in combination with.

alumine^ jUiceous earthy lime, and oxide of chrome. The
BERVL, or AQ^uA MARINE, allo coutains this earth with

Jflexy aluminey litne-, and oxide of iron. Annales de Chi-

miey xxvi.

The RUBY appears, bv the analyns of Vaiiquelin, to be

a filine I'ublHnce, compofed of two bales, alu/;ii/ie, ma^ne--

Jia^ and the chrof/iic^acid. The difference ol coloui between

the ruby and the emerald, both of which he has dfcovered
owe ther colour to th.s acid, he attributes to tlie different

degree of uxidatlon I'f their colouring matter, the red chro-

mic acid, on parting with a portion of ics oxygen, becoming
green j hence he fuppofes it to exill in a ; uhy, in the itate

oi an acid, and in the emerald, in the ftate of an oxide.

journal des Mines, xxxviii.

By the analyfis of Vauqt^elin, it alfo appears that the

CHRYSOLITE, which uoffcff^s all th? external appearances

of a ttone, is not truly oi that clafs, but is a fait compofed
of the phofphoric acid a.id lime. Ann. de Chimie. xxvi.

Klaproth having analyfed the apatite found it alfo to

be a faiine fubftance ; containing, in the proportion of 45
to 55 of phofphoric acid and lime.

The DIAMOND, though confidered as a precious ftone,

has long been known to be of an inflammable fubftance,

and is now believed to be the fubftance called carbon,

exifting in its molt iimple ftate, and in a cryft-allized form.

A mineral fubftance brought from Sydney Cove, was
fuppofcd to contain a new fpecies of earth, v^'hich was there-

fore termed sydkeian earth ; but Mr. Hatchett having
analyfed this fubft;ince, fays, *' I do not hesitate to affert

this mineral does not contain any primitive earth or fubftance,

poffefting the properties afcribed to it, and conl'equently

that the Sydneian genus, in future, muft be omitted in the

mineral fyltem."

—

'—Phil. Tranf. 1798.
The ftone called the CORUNDUM stONe, and from its

hardnefs, adamantine spar, was alfo fuppofed to con-
tain a new earth, which was therefore termed coRUNDa.
Mr. Klaprotirs firft analyfis of this mineral, gave filex

31,5. Iron and nickel 00,05, ^nd adamantine earth, 68,

But by a fuhfequent analyfis, by Mr. Klaproth, of this

mineral, he found that it contained alumine, from 84 to

89. Silex 5,5. to 6,5. Oxide of iron from 1,2 to 7,5,
and no ne-tu earth of any kind.

Aggregated stones. By the intermixture of ^«.3r^z,

felfpar^ and mica, is formed grakit* j and by the addi-
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tion of homblendi, sienite j and by various triple combi-
nations of thefe fubftances with /borl, ferpentiney Jieatiter

znd garnites, granitinE; quartz^ f/tica 2nd garnet com

-

pofe the rtone called norka or murkstein. The dupli-
cate aggregates, Mr. Kir'wan calls gramitell ; that of
quartz and mica the Swedes call stell-stein, Avantxj-
XI NE may be confidered as of this fpecies j hornblende and
mica form the grun-STein, quartz and Jieatitesy the

saxum molarx j and capillary fhoois oi Jhorl in quartz
form the hair -stone of the Germans. By granilites
are meant granite& compofed ot more than three conftituent

parts. Gneiss is formed like granite, of y«ar/s5, zw/V^z, and
Jelfpart but is of a thick flaty or fibious texture, not granu-
lar. Shistose mica is compofed of quartz and mica,
and is of a ftiiftofe or flaty texture, but contains more mica
than gneifs. Porphyry is any ftone which in a Jiliceous,

argillaceous^ muriaticy or calcareous ground contains fcai-

tered fpots of felfpar, vtfible to the naked eye. It may
alfo contain quartz, hornblende, and mica. Accordmg to
the ground it is named Jiliceous porphjrjy &c. Amyg-
daloid is a ftone formed by elliptical maffes of quartz,
lithofnarga, Jfeatitesy hornblendey &c. in a ground of trapt
mulleny kragy Sec. Pudding stones are formed by
filiceous pebbles cemented together by a fuhftance of a fimi-

Jar nature, or by a ferruginous compound. Sandstones
are formed by fmall grains of flint, quartz, &c. in aground
of calcareous, filiceous, areilUceous, or ferruginous kind.
Sometimes thefe are cryftallized, as in the sandstone of
FcNTAiNBLEAU. When they contain mica, they are

termed micaceous sand stones. Stones that have
round protuberances of a different fubftance from the com-
mon mafs are called VARiOLiTBS. Stones not really por-
phyries, but approaching thereto, may be called porphy-
ROIDS, and on the fame principle is the term cranitoid
employed. Thofe are termed mixed earths, in which
the different conftituent parts are vifible to the naked eye.

Derivatives are earths or ftoncs refulting from the

coalition of ftones and earths of different fpecies, the

different conftituents not being diftinft to the naked eye.

Loam is clay with a fuperabundance of fand. Mould
is loam mixed with the decayed remains of animals and
vegetables.

Bergman relates, that in fome of the mountains of Nor-
way, which confift of an argillaceous pudding-ftone, the

filiceous pebbles it contains, are obferved to be comprefled

to the thicknefs of a fourth of an inch> in the lower part o^
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tlie mountain, but no increafe in fize and roundneft in pro-

portion as their fituation is higher.

VOLCANIC PRODUCTIONS.—The liquified matter

ifTuing from volcanos is in general called lava. This is

either 'vitreousy or cellular y or company or in the ftate of

enamel. Befides the lava \ik\iyfcoriayJlaggs y ajhes y zt\dfand,

aie produced by the eruptions of volcanos. Pouzzola-
NA, a fubftance compofed of JileXy aluminey lime and
iron y TERRAss and tufas, conlilling nearly of the fame
principles as the pouzzolana ; Piperino, a concretion of
volcanic afties, a kind of breccia j and pumice stone are

alfo produced by volcanic fires. Pseudo volcanos emit

fmoke like volcanos, and fometimes flame, but never

lava.

Widely ditFerent are the opinions of chemifts, refpe^llng

the formation of various lapideous i'ubftances, and of the

caufes of the vaft changes which have evidently taken place

in this globe. Some, the Plutonijfsy contend that thefe are

entirely" the confequences of the action of fire, on the ele-

mentary fubftances of which our globe is compofed. While
on the other hand the Neptunijis attribute the fame efEefts

entirely to the powerful allien of v^ater.

Basaltes are columnar mafTes of regular polygon
{tones, moft commonly hexagonal, frequently pentagonal,

difcovered in various parts of the world, particularly in the

ifland of Staffa, Icolmkill, &c. in the weftern part of Scot-

land, the oppofite fhores of Ireland, where they form a tra6l

C2A\e6.X.\\QGiant's CaufeiAjoy, Norway, Italy, &c,
Mr. Kir^wan, who contends for the Neptunian origin of

bafalt, Ihorls, Sec. obferves that the heat communicated by
volcanic fire, fcarcely ever equals 120" and that not only
fliorls, which are fufible at 95° and garnets, are re]e.Sed

from volcanos, uufufed ; but even calcareous and fluor

fpars, with their tranfparency unimpaired. Thefe, he fup-

pofes, undoubtedly to have pre-exifted in the rocks or mo-
ther ftones, before the eruption. In confirmation of his

opinion refpefting the aqueous origin of bafalt, he remarks,
that this fubdance is converted by fire, into a moft beauti-

ful black glafs, and that Mr. Ckaptal has even converted
certain kinds of lava into ghfsj which be employed in

carting bottles.
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Dr. Beddo£s believes the origin of bafaltes, from fubter-

vaneous fufion, to be thoroughly eftabliflied by various

authors, notwithllanding Mr. Werner\ recent obJe61ions
;

be alfo believes there exifts an affinity between granites and
bafaltes ; that granite lavas are indeed granite rocks fufed,

and that they have cracked like the bafalte en tables.

Phil. Tranf. 1791.
'Dv. Huttorii in his Theory of the Earth, differing from

Mr. Kirnvafti conceived that whinllone or bafaltes, &c. at-

tained their prefent pofition in a ftate of igneous, fufion
j

but the converfion of whinftone, &c. by the heat of furna-

ces, into glafs, was fuppofed to refute the Doftor's hypothe-

fis ; fince, his opponents faid, if fire had been the agent,

glafs, and not whinftone would have been formed.

S'lv Ja^fies Hall, believing that the mafs might, by flow

refrigeration in the bowels of the earth, have undergone a

change fimilar to that of glafs into Reaumur's porcelain
j

and have, by cryftallization, loft the vitreous, ami aflunied

the ftony character, fufed feven different fpecies of whin-

Itone, and by rapid cooling reduced them to a ftate of per-

feft glafs. This glafs he again fufed, then reduced it to

about a8° Wedgwood, in which temperature he kept it for

fome hours, and on allowing it to cool, the chara6ler of

glafs was loft, and by cryftallization they had all affumed

that of an original wh\n&or\Q.'-—-Nicholfons "Journal, 0£l,

1799-
Mr. Kirtvan has, however, fince offered fome ingenious

obje^Slions to the inferences drawn from thefe experiments,

as to the high degrees of heat attributed to volcanos, ac-

knowledging the difcovery of the caufe of the ftony appear-

ances which lavas exhibit after cooling to be a difcovery of

great importance to geology.——P/ji/o/. Journal, j8oo.

Dr. Samuel Mitchell, of New-Yoik, obferved in a ftiff

loam feveral bodies of a pentagonal figure, formed from a

folid circular mafs of argillaceous iron ore, of about two

feet and five inches in breadth, and four inches in thicknefs.

In the natural fra6lure of the ftone, the fragments took up-

on themfelves thefe regular forms, very much rcfemhling

bafaltes ; and like bafaltes, though figured, they evidently

were not cryftallized, for they are as perfe6lly ferruginous

and opaque as any argillaceous iron ore whatever. Do not

thefe fpecimens, the Doflor fays, go very far towards deci-

ding the difpute about the igneous or aqueous origin of ba-

faltes ? They fupport, he thinks, their Neptunian origin,

and prove that argillaceous iri)n ore, which nobody has fup-

pofed to be a volcanic produ6lion, can take on a bafaltic ^-

^Mxt.'^-^NicholfQn s Journal, Feb. 1799.
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Dr. Garnet accounts for the origin of basaltes, by
iuppofing, that a quantity of pyrites very rich in iron, along
with argillaceous and other earths, has been fufed into a thin

liquid mafs by the fire of a volcano. On an eruption ta-

king place, that part of the lava or liquid matter, which is

thrown out by the expanfive fojce of the vapours, or fire,

and brought into conta6l with the air, cocls too fuddenly to

admit of any regular form, but that which remains quiet

within the bowels of the mountain, will cool very flowly,

and be left without interruption to form cryftals, or rather,

by the gradual diminution of its bulk, to fplit into regular

pillars,"like rtaich when it is drying—7o«r to the Wejiern

Ijlands of Scotland,

Mr. Baume\ by a feries of ingenious experiments, dif-

covered that clays may be produced by the a6\ion of ful-

phuiic acid on vitiified fubftances. Mr. Ferber applied this

fa£l to the grand operations of nature on the matters eje6l-

ed by volcanos ; he difcovered a fine white argillaceous mat-
ter in the hollow part of vitrified lava, evidently produced
by the aSion of the fulphuric acid. Hence it appears that

thofe fubllances which have, by the aftion of fir^, been ren-

dered otherwife intra6lable, again become, by the aflion of
the fulphuric acid, fubfervient to vegetable life •>Ferber''s

Letters.

It is however obferved by Mr. Spallanzaniy that although
vitrified fubftances are thus changed by the a6lion of ful-

phuric acid ; the acid does not convert the vitrified fubllance

to alumine, but merely difengages it.< . Foyage to the T^-ixa

Sicilies,

rnniEVAL state of the earth,
AND IT3 SUBSEC^UEKT CHANCES.

Mr. KiRWAN fuppofes the fuperficial parts of the globe
to have been originally in a foft liquid ftate, proceeding from
folution in water heated at leaft to 33", and pofiihly much
hip^her. This menftruum muft have held in folution all the
different earths^ the metallic^ and femi-metallic^ the faline^
and the inflammable fubilances

j
bv^ing a moie complex men-

Is



122

Jiruum than has ever fince exifted. In this fluid, its folld

contents coalelccd and ciyftallized, according to the laws of
icleilive attraction

;
quartz, felfpar, and micai conftituting

granite, gne'ifs^ &c he fuppoles to be firft depofited, with
various metallic fuhjiances, particularly iron. In other trafts.,

according to the predominant proportion of the ingredients,

were formed fdiceous Jhijius, porphyries, jafpers. Sec. with
urgillites, konnblende, jlates, ferpentines, and other prime-'

^alfiones ; and the metallic fubltances meeting and combi-
Jiing with fulphtir, formed the pyritoiis fubftances and ful-
phurated ores. With the lulphur alfo petrol would com-
bine and enter into combinntion. By tliis cryftallization of
thefe immenfe malles, a prodigious quantity of heat muft
have been generated, and increafed by thedecompofition of
ihe water, intercepted in the precipitated ferruginous parti-

cles, and by the difengagement of inflammable air, even to

incandefcence ; the oxygen uniting with the inflammable
-air, and burfting into flame. This flupendous conflagrati-

on, fupported alio by the fulphurated, carbonic and bitumi-

nous fubftances, muft have lent and fplit, to an unknown
-extent, the folid baljG on which the chaotic fluid refted.

From the heated chaotic fluid muft have been extricated the

oxygen and mephitic d^irs, which gradually formed theatmof-

phere. From the union of oxygen with the ignited carbon,

proceeded the carbonic acid, or m Mr. Kirivan^s words,

the fixed air, the abforption of which, as the chaotic fluid

•cooled, occafioned the cryftailization and d^pofition of the

calcareous earth..* The immenfe mafles, concreted and
depoflted by the combination and ciyftallization of the feve-

ral earths on the nucleus of the globe, formed the pri?nitin}e

^wuntains. The formation of plains took place from the

fubfequent depolition in the internals of diftant mountains,

of matters lefs difpofed to cryftallize ; fuch were argillace-

ous and ferruginous particles, and fuch particles of other

earths, as were too diftant from each other's fphere of at-

tra6lion to concrete into cryftals. The level of the antient

ocean being lowered to the depth of S500 or 9000 feet, then

and not before, it began to be peopled by fifti. That the

creation of fijh was fubfequent to the emerfion of the trails

juft mentioned, bethinks, is proved, by no marine fliells

* The formation of fixed air being fubfequent to the formation

of the primeval Itones, he thinks, appears from the calcareous

«arth being found in the compoiition of primeval ftones, in a

•ca utile Hate*
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'or petrlfa(n:ions being found in trails elevated above tFic

height of 9000 feet, and reciprocally, of the mountains
containing petrifaftions, none reaches to the height of 8600

feet. After this elevated tia6l of the globe had been unco-

vered by the retreat of the fea to its bed, there is no leafon

to believe it remained long cWvciitd oi' ijegetalfles, or unpeo-

pled by animals
-y
being in every refpefl fitted to receive them.

This retreat of the fea, from the lower parts of our piefent

continent, was not effe6led, he fuppofes, until the lapfe of

feveral centuries j this, he tliinks, is proved by the valt ac-

cumulated heaps of foflil fhells, in inland fauations, and
the difcovery of trees and vegetables in great depths, of our

modern continents ; and from the appearance of Itratified

mountains formed by gradual depofition ; and thus entomb-
ing fiih, fliells, wood, &c. The retreat of the fea continu-

ed probably until a few centuries before the deluge, which
he conceives to have originated in and proceeded from the

great fouthern ocean below the equator, and thence to have
rufhed on the northern hemifphere, fpread over the ar61:ic re-

gion, and then to have defcended fouthwards. During this

elemental confii6\, he fuppofes the carbonic and bituminous
matter muft have run into mafTes no longer fufpenfible in wa-
ter, and have formed ffrala of coal; the calces of iron^

gradually reduced by the contaft of bitumen and precipita-

ted with the argiCacecus and filiceous particles, forming
bafalt'ic majj'esj which fplit into columns by deficcation.

The eruption of fixed or oxygen air would form cavities in

which, by fubfequent infiltration, calcedoniesj z.eolytes, oli^

fjinsy /pars, Szc. might be formed.
This fyftem, Mr. Klrxvan fays, agrees with the geologi-

cal fa6ls related by Moies, not only in fubllance but in the
order of their fucceflion. Geological EJfays^ i799'

It is remarked by Mr. Jamefon, that in the Shetland
Idand's, the eaft fide is low, but the weft, lofty, rugged,
and broken, and many of the mountains are more fteep on
the weft, than on the eaft fide. Upon examining other parts
of Scotland, England, Norway, &c. fimilar phenomena
prefent themfelves.—The ri'vers alfo generally run from
weft to eaft.

—

Hills^ he remarks, all run in the longeft di-

reftion of the iflands in which they are placed.——A/z>?<?/-«-
hgy of the Shetla?id IJlands,
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OF VEGETABLE SUBSTANCES.

VEGETABLE SUBSTANCES appear to derive their

chief nouriihment from ivaterf which on its reception into

the plant is reduced to its firll principles, hydrogen and oxy-
gen

J
the hydrcgen becoming an eflcntial principle ot the ve-

getable j and c nllituting the greater proportion in the com-
ponrion of rtiins, oils and mucilage. The oxygen is partly

employed in producing vegetable acids, &c. and partly ex-

pelled by tranlpiration through the pores of the plant : its

leparation is evidently accelerated by the a£lion of light

;

fmce during night plants chiefly give out carbonic acid gas.

The air is uleful in vegetation, not only as a vehicle for

water, caloric and light, but from its yielding oxygen,^

•which enters into the plant Itfelf, and which alfo combines
with the carbon and hydrogen it meets with on the furface

cif the plants ; furnifbing alfo a portion of carbonic acid,

from which nourifhment is derived in a high degree. Tha
carbonic acid thus ablbrbed is decompofed, its carbon Is de-

pofited in the plant, aiding the formation of the vegetable

jibre, whilft its oxygen is tranfpired. Thus alfo carbonated

hydrogen promotes vegetation. M. Saujfure finds that plants,

l;ke animals, form carbonic acid, with the afTiftance of the

cxygen of the atmofphere, the acid being often decompofed

as faft as it is formed. Light, he obfcrves, promotes vege-

tation by decompofing the acid ; and therefore that propor-

tion of t'^e acid which favours vegetation duiing the influ-

ence of the fun, injures it during the night. Vegetables

deprived of the carbonic acid tht}*iorm are injured in theis?

growth j but Itfs ^o in oxygen gas, becaufe they produce

in that cafe more than is deftroyed. M. SaufTure has alfo

obferved the formation of carbonic acid gas, by the oxygen

ct the atmoj'phere uniting w,th carbon yielded by germina-

ting feeds.- Journal des Chemie, "Jan. 1800.

Nitrogen gas, fo unfriendly to man, appears to be rapidly

abforbed by vegetables.

Light Is certainly neceflary to vegetable life, it ferving as

a ftimulus, and being alfo a powerful agent in decompoling

the various nutritive principles; and particularly in liepara-

ting the cxygen gas from the fubftances imbibed, whilft

their bafes become fixed in the plant.

Light has been fuppofed to occafion the green colour of

vegetables, plants growing in the dark being white, when
they are faid to be etiolated. But Fon HumboUt finding
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plants green which have grown in the dark, but in imflam-

mable or mephitic gafes, attributes the verdure of. plants to

hydrogen and azote in certain Tpvoponlons.-'-'—-Experiments

by F.^Humboldt.
A fenlible production of heat is difcoverable in vegeta-

bles, fo as fometimes to exceed thnt of the atmofphere. This

heat is, undoubtedly, an effe6l of the fixation and concreti-

on of thofe matters which form the food of plants.

Vegetables appear to be endued withdigeftive organs, and

to poflefs the power of digeftinj; and aflimilating thofe fub-

ftances, which are taken up by their abforbents, and which

are congenial to their nature. They alfo are capable, not

only of throwing off thofe fubftnnces which cannot be affi-

milated by them, but even fuch of their principles as may
exift in excefs. Thus oxygen is emitted both from land and
aquatic plants, in very confiderable quantity, during their

expofure to the a6lion of light ; and by this continual em^f-

fion of vital air, is the lofs repaired which is occanoned by
refpiration, combuftion, fermentation, and putrefaction.

Plants likewife emit a very confiderable quantity oi water

in the form of vapour.

I. The SAP is that fluid which is formed by the elabora-

tion of the various fubftances which are taken up as pabula
by the plant.

It is the general humour of vegetables, as the blood is

of animals, and from this are fecreted the proper juices of

different vegetables.

The faps of the elm, the beech, the fervice, the birch,

and the muloerry-trees appear to d ffer confiderably in their

compofition ; but in general they contain in much water,

gum, fugar, extraClive matter, tannin, carbonic acid, ace-

tous acid, and falts with bails of pot-aili.——Fo«rr/*(5;'^

1800.

II. Mucilage is a vifcious matter, which exifts in moil
feeds and young 'plants, in fo great a quantity, that they

are almolt refolvable into it. It alfo forms the bafis of the

proper juices of the plants: and foraetimes as in cupborbl-

um, celandine, Sec, it is combined with matters infolubje in

water, which it keeps fufpended in the foim of an emulfion.

It is fometimes found almoft entirely alone, as in mallows,
linfeed, &c. Sometimes, it is united with fugar, and at

other times with oil, forming the fat oils. It fometimes
conPiltutes the permanent ftate of the plant, as in the con-
ferva, lichens, champignons, &c.
The chara61er,-> of mucilage are :—1, Infipidity. 2, So-

lubility in water. 3, Infokibillty in alcohol. 4, Coagula-

L 2
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tjon by the a^ion of weak acids and metallic foTutions. 5,
The einlflion of a confulerable quantity of carbonic acid,
yvhen expofed to the a6\ion of the fire, and being converted
into a coal without exhibiting any flame. It likewife,
when diluted with water, readily paffes to the acid ferment-
ation ; and by diltillation yields what is termed the pyro-
mucous acid.

Its formation feems almoft independent of light.

Mucilage may be changed into oxalic acid by the nitric,

and into the citric^ by the muriatic acid. Vauquelin,
III. Gum exudes from diffeient parts, but chiefly from

the trunks and branches of trees. It is generally fuppofed
to be only infpiffated mucilage.

It appears to confift of o;>c;;'j^(?;z, hydrogen.^ carbon ^ nitrogen

^

and lime^ with a little phofphoric acid -^ diflfering from fugar,
not only in containing lefs oxygen, but alfo by its combi-
nation wih nitrogen and lime. Cruikjha7ik.

IV. Oils. The oiJy principle appears to be the fame in
all oils; but is combined with mucilage in Fixed, and
aroma in the volatile.

I. Fixed, or fat oils, are obtained from feeds or kernels,
by exprefl^ion in proper facks between metallic plates. The
reparation is aided generally by heat, and when heat is not
employed the oil is faid to be cold dranj:n. They are info-

Jubie in alcohol or water, and are generally mild. They
all congeal at certain degrees of diminution of heat, and
are volatilized at a degree of heat beyond that of boiling

water
; and, when volatilized, take fire by the conta6l of

an ignited body.

By dift-illation they afford phlegm, an acid, confequentJy

oxygen, a fluid, or light oil, much hydro-carbonate gas,

with carbonic acid gas, and a coally refulue whi< h affords

no alkali. The volatile oils afford more hydrogen gas, and
the fixed more carbonic acid gas ; this lalt depending on
the mucilage.

Oil eafily combines with oxygen. Ths combination is

either flow or rapid. In the firft cafe, rancidity is the con-
fcquence, and combuftion in the latter. It leems, more
flri6^1y fpeaking, that when the oxygen comliines with the

mucUage in the oil, it forms rancid Oil, but that when
it unites with the oil itfelf, drying oil is formed. The
rancidity of oils appears to be an eff. 61 analogous to the ox-
idation of met Is ; and the proof of its f.eing produced by
a change in the mucilage is derived fiom this circumftance,

that if the mucilage be feparaled from the oil, by ftrong
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agifation in water, the oil may be pieferved for a long- time
without any change.

If theprodu(5l of the combuftion of oil be co]le6led, much
water is obtained ; the hydrogen and the oxygen, which
the oil contained, uniting and forming that fluid. Accord-
ing to Chaptal, a pound of oil of olives contains 12 oz. 5
dwts. 5 grains of carbon, and 3 oz. a dwts, and 67 grains
of hydrogen.
The procefs by wliich oil is rendered drying, fliows its

dependence on the combination of oxygen with the oil it-

felf, fince nothing more is required tlian to boil oil with
metallic oxides j during which procefs, a fubftance is dif-

engaged which fwims at the top, and appears to be iimple
mucilage.

The oxides of lead, bifmuth and mercury, thus combi-
ning readily with oils, become the bafis of certain plas-
ters and Ointments. But Deyeux obferves, that plaf-
ters made with linfeed oil are molt foft and pliant. This
difFerei.ce he fuppofes to arife from the mucilaginous mat-
ter in the linfeed oil 5 obferving alfo, that olive oil boiled
with fasnugreek or linfeed, acquires the properties of linfeed

oil, it being his opinion that it is ihe mucilage which ren-
ders certain oils drying. Annales de Chemie^ 1800.

If ol is burnt without afufHcient accefs of oxygen a foot

is formed, called lamp-black.

The fixed oils unite with fugar^ alfo with the acids.

They may by certain media be intimately mingled with wa-
ter, when they form a milky white fluid called an emiilfion.

With \\\Q fulphuric acid they form a mafs foluble in alcohol
and water. With the nitric they turn black, and fuch as

ar€ drying inflame at the time of combination. The muri-
atic forms a faponaceous mafs with them, and the oxy- mu-
riatic thickens them. Thefe mafles have been called acid
foaps.

The alkalies alfo combine with the fixed oils, and form
SOAPS, by which oils are rendered mifcible with water.
The foaps generally made in England are, i. White foap,

from tallow and a ley of foda. 2. Mottled Soap, from tal-

low, kitchen-fluff and foda. 3. Yello^w hard foapy with
tallow, rofin and foda. 4. Soft foap, from whale or fifh

oil with pot-afh, the ley of which is not drawn off"; and
when it is coitibined, a fmall quantity of tallow is added,
which forms the white fpots.

Sir John Dalrymple propofed to ufe the mufcular fibres

of filli, in a certain proportion with tallow, to make hard
foap, and to fubllitute it for oil, in the manufa6lure of foft
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foap. But by experiments made to determine the value of
this propofal, it appears, that in making hard foap, the
greater part of the fifhy matter was ufelefs, being nearly in
a gelatinous ftate; and that it feparates from the tallow, fo
that the fifh and tallow will not combine. In attempting to

make foft foap, the precarioufnefs of the refult, and its af-

fording little or no laving, renders it unworthy of attenti-

on. R. Jatnefon. Nicholfons Journal^ i799«
By mixing oil with lime-water, an acid folution of lime,

folutions of the fulphates of magneila, or of alumine, or
of the muriate of baryt, an earthy soap, either mag-
nefian^ aluminous ^ harytie^ &c. is formed.
The fat oils perfe6lly <\\Ro\\tfulphury and form a reddifh

balfam, of a difagreeable odour, called balsam of SUL-
PHUR. They alfo dilTolve phofpborus.

2. Volatile or ejfential oils are foluble in alcohol. They
vary in their colour, confiftence, odour, &c. and are ob-
tained chiefly by diltillation. They al^forb oxygen with
greater facility than fixed oils, acquiring colour and confift-

ence, and pafTing to the ftate of refm ; depofiting at the fame
time needle-formed cryftals, which have by fome been fup-
pofed to be camphor.
Water adually diflblves a part of the eflcntial oils, re-

ceiving both tafte and fmell on being diftilled from the plant^

as appears in the distilled waters.
The nitric, fulphuric, and oxy-muriatic acids, are foon

deprived of their oxygen by the ethereal oils, which are

thereby converted to refins.

If two parts of oil of turpentine, and one of ftrong ful-

phuric acid, be quickly ftirred together with a glafs rod, and
a little concentrated nitric acid be added, a fudden inflam-

mation takes place. With alkalies the ethereal oils foim a

foap called eJJ'ential oily foaps. They alfo diflulve fulphur.
They contain much hydrogen.

V. Camphor is a white concrete cryftalline fubftance,

which, though chiefly obtnined from a fpecies of laurel, is

faid to exift in all odoriferous vegetables. It has a ftrong

fmell and tafte, is foluble in alcohol, and in acids without

decompofition. With a gentle heat it riles unaltered j if

ignited, it burns with a white flame, leaving no refidue. It

is not foluble in water, but communicates its fmell to that

fluid. Alkalies do not unite with it, but fulphur does by
fufion in a gentle heat, or by the alkaline fulphuret. It is

capable of cryftallization either by fublimation, or precipi-

tation. It appears to be a volatile oil, rendered conciete

by carbon
j and, treated with nitric acid, yields its peculi-

ar acid.
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Romieu has obferved that fmall pieces of camphor obtain

a rotatory motion, when placed on water, in a glnfs, the

motion cealing if the water be touched by a condudor of

ele6lricity, but continuing if touched by an ele6\iic per fe.

It does not turn upon hot water. Bergen.

Prenjoji and Veniuri have remarked the curious appear-

ances obiervable from the floating of camphor and other o-

dorant bodies on water, under different circumftances.—

—

Annales de Chimie, xix.
It appears that thefe phenomena proceed from jets of ef-

fential oil thrown out with rapidity fiom thefe bodies, which
make them move on the water. Brugnatclli.

VI. Resins appear to be oils rendered concrete by their

combination with oxygen. They appear to be volatile oils

oxygenated and in part dif-hydrogenated Fourcroyy j8oo.

They are inflammable, and yield much foot, during their

combuftion ; are foluble in alcohol and in oils, but not in

water. They are generally lefs fwcet than the balfams, and
afford more volatile oil, but no acid by diftillation. Among
the refins may be placed majlicb, fandarachy See.

Bouillon la Grange obferves that sen a contains, befides

extraflivfr matter and a gum, both refolvable into calcareous

earths, and fimilar fubftances, a fubftance only wanting a

portion of oxygen to make it a perfe6l refm. This it acquires

by boiling and then becomes draftic. Hence he recom-
mends the cold infufion, and not mixing it with acids or a-

ny other fubftance which may fupply it with oxygen.

Ann. de Chi. xxm.
Tar is feparated from pine, and Scotch firs, in tar fur-

nacesj and when infpiffated it becomes black pitch. The
TURPENTINES appear to be relins containing volatile oil.

VII. Gum resins appear to be a natural mixture of mu*
cilage and refin. They are partly foluble in water, and part-

ly in alcohol, and render water turbid in which they arc

boiled. Under this head may be placed fcammony, gum gut-

ta, ajj'afetida., aloes ^ gum ammoniac y &c.
Some gum refms, are cleared by art of their extra6live

principle, for the purpofe of applying them to various ufes.

Such is the intention, in the procefs for making birdlime.

Refins diffolved in fixed ols form the fat or oz/y 'varnijh ; in

volatile oils the ejfential <varnijh \ and in alcohol the fpirit

<varnijh.

VIII. Caoutchouc, called the elafiic gum, may alfo

be placed here. The nitric ether dilTolves this gum. If

placed in contact with a volatile oil, fuch as that of turpen-
tine, it fwells, foftens, and becomes very pafty, and may»
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in this ftate, be applied as a varnifh. A mixture of volatile

oil and alcohol forms a varnifli which dries more fpeedily.

Linfeed oil alfo, by long digefting on the oxides of lead, af-

fords a pellicle of confiderable firmnefs j tranfparenf;, won-
derfully elaftic and exteniible, and burning like elaftic gum.
A pound of this oil, ipread on a ftone and expolcd to the

air for fix or leven months, acquired almofl, all the proper-
ties of elaftic gum.-—^ CI:nptaL

IX. Balsams are fubftances containing a principle which
does not exift in refins, and which combining with oxygen,
forms an acid, while the oil, laturated alfo with oxygen,
forms the refmous part, which is therefore found united with
a concrete acid fait : in this clafs may be placed benzoin,

balfatn of To/a, &c.
X. F^.cuLA of vegetables appears to be only a flight al-

teration of mucilage, it differing from that fubftance only
in being infoluble in cold water, in which liquid it falls

•with wonderful quicknefs. If it be put into hot water, it

forms a mucilage, and refumes all its chara6lers. It feems
that the faecula is fimply a mucilage, deprived of caloric.

To extra6l the faecula, the plant mull be bruifed or ground,
and diffufed in water ; and the fsscula, which is at fi:ft fuf-

pended in that fluid, falls to the bottom. Thus is obtained
poiatoe floury caJJ'a<vay fago^ Sec, In obtaining ^a/v/;, the

extractive and glutinous parts are deftroyed by fermentation,
the ficcula or ftarch precipitating purer and whiter. Nitric
acid converts ftarch into oxalic and malic acids. There arc
alfo coloured ftecula^ fuch as iudigo.

XI. Vegetable gluten. This has been called the

'vegeto-animalfubjiance, from its properties refembling thofe
of animal fubllances. It is more particularly obtained from
the gramineous vegetables. To procure it, a pafle is form-
ed with flour and water, which is kneaded and wrought in
the hands, under water, till it no longer communicates any
colour to that fluid. The fubftance which then remains in
the hand, is tenacious, du61:ile, and contraftile : becoming
more and more adhefive, as it dries. During the operation
the faecula falls to the bottom of the water, and the cxirad-
ive matter remains in foiution.

The glutinous matter emits a very charafleriftic animal
fmell. Its tafte is infipid ; and on being diied in a gentle
heat it refembles glue, and breaks fliort like that iubftance.
If it be placed on burning coals, it curls up, and burns
like an animal fubftance. "By diftillation it affords the car-

bonate of ammoniac, and fhewi in feveral inftances a very
ilecided animal chara6lGr.
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Freih made gluten, expofed to the air, icadliy putilfies,

and when it has retained a fmall quantity of Itarch, this ialt

palfes to the acid fermentation and retards the putrefa6lion

of the gluten : in this way a ftate is produced refcmbling

that of cheefe.

Cold -lVater does not attack this glutinous part ; but if it

be boiled with this fluid, it lofes its extenfibility and adhc-

five quality: it alfo lofes its elafticity and glutinous quali-

ty by drying. Alkalies diflblve it, by the aHillance of a boil-

ing heat, and it is precipitated by acids ^ but deprived of its

clafticity.

The nitric ^^rrVdiflblves it, with a6livity, emitting at firft

the nitrogen gas, as when an animal fubllauce is employ-

ed. This is followed by an emiflion of nitrous gas, and

the refidue affords by evaporation, the oxalic acid in cr/-

ftals.

The fidphuric and fnuriatic acids likewife difl'olve it, and

falts with bafe of ammonia, may be obtained from the com-
binations.

DifTolved repeatedly in 'vegetable acidsy and precipitated

by alkalies, it is brought to the ftate of faecula ; and if vi-

negar be diftilled from it, it is reduced to the ftate of muci-

lage.

It is to this gluten, that wheat owes its property of rna-

king a good pafte with water, and the facility with which
it rifes to form bread. This gluten is fometimes deftroyed

by the fermentation of flour, by which ch#nge it is render-

ed incapable of riling and forming good bread.

It exifts in lefs quantity in the flour of other corn, but is

7i conftituent part of many other plants, particularly of the

fungi, its principles appear to be carbon, hydrogen, nitro-

gen, phofphorus, and oxygen.
Farina, or'flour, therefore is compofed of three princi-

ples, the atnylaceous, ox Jiarch^ ox ftxculay the animal or

^/«//«o«j principle, and \.\\q faccharine principle,

XII. Sugar is a true eflential fait, of a peculiar nature,

a conftituent part of vegetables; it maybe extracted from
a number of plants, as the maple, birch, wheat, corn, beet,

parfnips, grapes, &c. by digefting in alcohol. This fluid

diflbives the fugar, and leaves the extractive matter untouch-
ed, which falls to the bottom.
Thj fugar generally uiecl, proceeds from the fugar-cans,

arundo faccharifera. The juice of the cane is obtained by
exprelTion, and boiled repeatedly with wood-aihes, and lime,

to part the acid, which would prevent the fugar from coagu-
lating, until it acquires a fyrupy conhftence. It is then far-
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ther concentrated by boiling with alum and lime, and the
thinner fyrup, or melasses, or treacle, allowed to fe-

parate from the fugar, which in this ftate is called clayed
SUGAR. This lugar fufFers then a farther refinement, by-

boiling with lime and with bullocks blood, which latter,

coagulating by heat, involves and feparates moft of the fo-
reign matters it contains, thus producing its clarification,

when it is called refined or loaf sugar. If allowed
to cryftallize, it will form tetrahedral flattened prifms, the
fmaller lateral furfaces being fometimes compofed of two,
joining in an obtufe angle j the fummits dihedral, being
truncated on two fides, it ^s then called fugar candy.

. It may be converted by the nitric acid into the oxalic, and
by fermentation into acetic acid.

The juice of the fugar maple (acer faccharinum) yields
it very plentifully.

The carrot, and the beta cycla altifs^ yield fugar in confi*

derable quantity. The water remaining after obtaining
ftarch, alfo contains a large quantity of fugar. Profejfor
Jacquin and Dr. Pefchiere.

Manna, which is fugar under another form, is fecreted
and exudes from feveral vegetables, from the pine, the fir,

the maple, the oak, the juniper, the fig, the willow, the
olive, &c. but the afh, the larch, and the alhagiy afford it

in the largeft quantities.

From the ingenious inquiries of Mr. Cruikfhank, it ap-
pears that, 1. fugur is a pure vegetable oxide, confifting of
carbon, hydrogen, and oxygen. 2. Sugar of milk differs

only in containing more oxygen, and much lefs carbon. 3,
Gum differs alfo in containing lime and azote. 4. Vegeta-
ble farina cannot be converted into faccharinc matter, with-
out the joint a6lion of oxygen and water, the firft being ab-
forbed, the latter decompofed. 5. Sugar deprived of its

oxygen, lofes its charafleriftic properties, appears fomewhat
like a gum, and is no longer fufceptible of the vinous fer-

mentation. 6. Neither vegetable nor animal mucilage, in

their pure ftate, are fufceptible of this procefs.——£;f/»^-

riments on Sugar. IV. Cruikjhank.

XIII. Albuminous matter of vegetables is obtained
by filtering the expreffed ju'ce of creffes, white cabbage, &c.
and placin;^ it in a phial in boiling water when it depofits it

in a floculent form. This matter refembles the white of
eggs; it is foluble in cold water and coagulates with heat

or fpirit of wine, the coagulura being infoluble. AlkalifS
diffolve it.
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XIV. Vegetable acids have all a compound bafis.

Every one have carbon and hydror^en. The variety in their

habitudes and properties proceed from the different propor-

tion of thele principles, and of oxygen, in each particular

acid. We can decompofe them all, but cannot compound
any one. Gren.

First, Vegetable acids ready formed^ and obtained by

'very Jimpie procejj'es.

1. The CITRIC ACID, or the acid of lemoni. This is

obtained in a concrete ftate, by faturating the juice of le-

mons with powdered chalk ; with which it foiTns a difficult-

ly foluble fait, CITRATE of LIME, which is to be wafhed

with warm water, and then a fufficient quantity, previoufly

afcertained, of fulphuric acid, to faturate the chalk em-
ployed, is to to be added, then boiled for fome minutes,

with ten parts of water, and then filtered. The fulphateof

lime remains on the filtre, and the fluid, by evaporation,

will yield the crystallized citric acid, which may
be freed from the remaining gypfum. Its cryftals are octa-

hedral prifms, truncated on their folid angles. It feems to

be one of the ftrongell of the vegetable acids ; it is not

converted by the nitric acid into the oxalic acid. It a6ls on
feveral metallic fubltances by the aid of water, and forms
CITRATES with the alkalies and earths.

By expofmg the juice of lemons to a freezing cold, the

water it contains will be frozen, and the acid remain in a

liquid ftate, highly concentrated.

M. Brugnatelliy obtained citric acid pure, by well

ftraining it through linen cloth, then mixing it with fpirits

of wine, and, after {landing fome days, filtering it through

paper; the pure citric acid pafTing through, and the lli-

my matter being left on the paper. Ann, de Chim.
XXII.

2. The MALIC acid may be extra6led from the juice of
unripe fruits, particularly of apples, by faturating the juice

with chalk, and i^dding a folution of acetite of lead ; the

acetous acid combining with the alkali, and the lead with
the malic acid, forming a malate of lead, which is pre-

cipitated. This precipitate being wallied, and diluted ful-

phuric acid added to it, fulphate of lead is formed, and the

malic acid left

Befides various fruits, Tjiar.y of which yield both it and
the citric acid, fugar alfo yields it, when treated with nitric

acid.

Fauquelin has alfj difcovered the malate of lime in the

fedum album, acre, et telephium, in many fpecies of traJJ'ulay

M
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in all the cotyledons he examined, in many of the mefimbry'
anthema, and in common parfley. He obferves, when the

juice of a plant furniflies an abundant precipitate with an
^oxalate of ammoniac, and alfo a light flocky precipitate,

with acetite ot lead, which is eaiiiy foJuble in vinegar,

it afTuredly holds a malate of lime. Ann, de Chim,

C 104.

With the alkalies it forms deliquefcent falts^ with the

-garths it tUb forms malates, that of alumine being dif-

ficultly foluble. The MALATE of iron does not cryftallize,

but that of %tnc forms in fine cryftals. It precipitates the

nitrates of leady o{ ftlvery or of goldy in the metallic ftate.

It is readily deftroyed by fire, or converted into the carbonic

acid. The nitric acid changes it into the oxalic acid.

Vauquelin fays, perhaps, by being oxygenated by degrees,

-it at laft contributes, ^in fome plants, to form the oxalic

acid.

3. The GALLIC ACID, which is alfo yielded by many
barks, roots, fruits, &c. may be thus obtained. One pound

of powder of nut galls may be infufed in two pints and
three-quarters of wiiter, for four days, fhaking the mix-

ture frequently, and then filtered and left in a veflel covered

merely with blotting paper. The liquid will then become
covered with a thick pellicle of mouldinefs, and a precipitate

falls down in proportion as the infufion evaporates. Thefe
precipitates being colle^led, and diffolved in boiling water,

form a liquid of a brown yellow colour, which, on evapo-

ration by a gentle heat, depofits the acid in a precipitate like

finefand and cryftals of a yellowifli grey, it not being pof-

fible to obtain it white. It may alfo be obtained by fublima-

lion.

It gives an acid aftrin^ent tafte, eftervefces with chalk,

and reddens turnfole. Half an ounce of this fait is foluble

•in an ounce and a half of boiling water, or in twelve ounces

of cold water. Boiling fpirits of wine diflblves its own
weio-ht of this acid 5 but cold fpirits only one fourth.

nis inflanunable, it alfo melts and leaves a coal of dif-

ficult incineration. By diftiUation it gives out an acid

*)hlegm, and a fublimate nearly of thefmeil and tafte of acid

of benzoin.

Dejeitx thinks its radical is fimply carbon, and that it

differs from carbonic acid only in the quantity of carbon.

But Gren thinks that, as it is, like the :;cids juft fpoken of,

convertible into oxalic acid, by nitric acid, its bafis is com-

pafed of hydrogen and carbon.
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It precipitates the feveral metals in different colours.

Gold, of a bronjun colour
;
jU'ver, of a grey ; mercury, ot an

crange ; copper, of a bro'wn \ lead, of a ovZ'iV^ j and iroriy of a
/j/zir/^ colour.

Thebafis of ink is iron thus precipitated. ProuJ} con-

fiders ink as a folution of gallate and tannate of iron in ful-

phiiric acid 5 and prefers ink made by a folution of iron

itfelf in infufion of galls. The juice of walnuts (green)

prcfent the fame appearances on digeftion with iron. It i&

only the red oxide of iron, (oxidated ad maximum) that

forms the ink with the galls } but whichever fulphate is em-
ployed, when the ink is ipread on paper it blackens, from the

oxygen it abforbs. Sulphurated hydrogen gas pafled through
ink makes its colour difappear, but on being ufed, the oxy-
gen it abforbs prcfently blackens it ; at firft the oxide of the

fulphate is oxidzted ad minimum, and then becoiTiCs oxida-

ted ad maximum. Arm. de Chim. C. 103.

Boil four ounces of logwood near an hour in fix quarts,

beer meafure, of water, fupplying the v.alte dui ing boiling,

and afierwaids adding water to make up five quarts ; to this

liquor (hained whilft hot, add when cold 20 ounces of galJs

coarfely bruifed,* 4. ounces of fulphate of iron calcined to

whitenefs, half an ounce of acetite of copper firft moiftened

and pounded into a pafte, 3 ounces of coarfe brown fugar,

and 6 ounces cf gum arabic or fenegal. This makes a
good black ink, but for ordinary purpoles, half the quan-
tity of the two latter ingredients may fufnce.

—

Deformeaux,
Phil. Mag.
Writing in common ink may be effaced by diluted oxv-

muriatic acid, and may be again reftored by dipping the pa-

per in a very weak folution of fulphur of aiijmonia or of the

prufliate of pot-alh, to which a few drops of the fulphuiic
acid have been added. Old writings may be revived by
a fimilar employment of thefe I'ubftances.

To prepare inks which will not be effaced by the oxy-
muriatic acid, indigo and the oxide of manganefe u^ay be
added.
Tannin, or that fubftance which ails as a tanning pri?!-

ciple, combining wiih the gelatinous parts of animals, and
thereby preventing their decay, is generally found to ac-
company the gallic acid in the bsik, ligneous part, &c. of
vegetables.

To obtain the tanning principle in the readieft manner, a
faturated folution of carbonate of put-ash is to be poured in
a very ftrong infufion of galls, when the tannin is precipi-

tated in wlmiih yellow flocks ; which muft be wafhed with a
very fraall quantity of cold water. Tiie quantity remaining in
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folution may be precipitated by inrpilTation. The whole
precipitate being Ipread thin, dries in a rtove and aflumes a
refinous form, of an acid bitter tafte, foluble in hot watec
and in alcohol, and by diltillation yields a faline liquor, in
which the fmell of ammoniac is diftinguifliable. This fo-

lution holds /^««///, which volatilizes unchanged,, and which
blackens the red oxide of iron, but does not become green
with alJcalies. The foregoing precipitate appears to be
formed by the fait, which is added, having a greater affini-

ty for the water than the tannin hasj at the fame time, that
the carbonate of alkali faturates the gallic acid, which has
the property of holding the /i^wz/;/ in folution. The aque-
ous folution of tannin lathers like foap water, and being
poured into a folution of glue, it dire6^1y conveits it into a
magma, which pofleffes the elaftic properties of the gluten
of wheat. As all faline fubllances will precipitate the tan-
nin, and as the animal fluids contain faltsj it is not to be
inferred from a precipitation on a mixture with infufion of
tannin that thefe contain glue. It is \hQ preferring princi^
pie of tanned leather..

By its a6lion on animal fubftances it renders them foft,,

fupple, and larting, diminiflies their attraction for water, and
prevents their becoming the food of infects.——/'?'07^. Jnnf
de Chim. C. 103.

As the gallic acid corrugates the furface, and does not
feom to combine with the matter of fltin, Mr. Biggin thinks

its prefence in tanning is not only ufelels but detrimental

Pkil. Trans.

The green fulphate of iron is not altered by the tanning
principle, any more than by the acid of galls. But the red

fulphate is precipitated by tiie tanning principle, in a fome-
what tarn'flied blue depofition, difTeient from that by the

acid of galls. Befides, the gall ate of iron is foluble

in acids, but the TANNATE of iron is decompofed by thefe

falts. Frouft.
^ ^

. _
4.. The BENZOIC ACii> Is obtained by boiling 4 parts of

benzoic with i of lime, and 4 of water, flirring them together

over a gentle fire for half an hour, by which, the acid unit-

ing with the lime, the benzoate of lime is formed. Af-
ter fettling, the clear liquor is poured off, and the procefs

twice repeated with frefh lime-water. Tiie liquors fliould

be then filtered, and muriatic acid added as long as any pre-

cipitate, which is the acid of benzoin, falls. To have

its cryllals, it muft be diffolved, filtered, and gently evapo-

rated. It may be aTo obtained by fublimationf in the form

vi'iflo'-jjers of Benjamin^
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It reddens the infufion of violets, effervefces with the al-

kaline carbonates, and unites with eaiths, alkalies, and
metals, forming BENZOATiis. A fimilar acid is obuined
from balfam oj Tolu cindjlorax.

The effects produced on it by the nitric acid are not tho^

roughly known. It differs, however, from the other vege-

table acids, and retains an effential oil, which gives it fmell,

volatility, combuftibility, and folubillty, in alcohol.

Diftilled with fulphuric acid, and the black oxide of man-
ganefe, it is decompofed, and becomes acetic acid.

5. Acid of tartar is obtained from tartar, or the

TARTAREOUS ACIDULE, which is pot-afh fuperiaturated

with tartareous acid, and is formed on the f;des of cafks

during the infenfible fermentation of vi'ine. It may be al-

fo obtained from muil, or unfermented wine, and from fe-

veral fruits. Expofed to heat it yields oil, phle:m>. carbo-
nic acid, and hydro-carbonate gas, and leaves in its aflies

a confiderablc quantity of vegetable alkali.

Purified acidulous tartrite of potash, or cryf-
tals^ or cream of tartar, is obtained by folution of the above,
and by fubfequent filtration and evaporation. It cryitallizes

in tetrahedral prifms, cut off flanlwife, and requires for its

folution r6o parts of cold, and 28 of hot water.

The acid of tartar may be obtained, by diffblvlng

two pounds of cryftals of tartar in water, and throwing in

chalk by degrees, until the liqu:d is fa'urated. A precipi-

tate forms which is a true tartrite of lime, taftelefs and
crackling between the teeth. By adding 9 ounces of ful-

phuric acid, and 5 ounces of water to this tartrite, and di-

geft-ing them together for twelve hours, the tartarous acid

is fet at liberty, and may be cleared fiom the fulphate of
lime by means of cold water. This acid yields tabular and
fpear-like cryftals, whijh become black when expofed to the
fire, yielding hydro carbonate, and carbonic acid gas, an
acid phlegm and feme oil, and leaving a fpongy coal behind.
Its radical therefore conilfts of hydrogen and carbon, which,
T/ith oxygen, form this acid.

This acid is very fharp, but has no a6lion on flatina^
goU^/ilveri or antimony, and fcarcely any feniible ailion on
copper, lead, and /;«; but it diflblves their oxides. It a6ls

on iron with a confiderable degree of effervefcence. With
the earths italfo combines very freely.

Boiled with (he fulphuric acid, the iaytarous is for the
molt part converted info acetic acid. Gren.
By a neutralization of the acidulous tartrite by a farther

addition of pot-afh, the tartrite of pot-ash, or as it

Ma
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was improperly called, foluble tartar, a triplefait is form-
ed.

The addition d foda to the acidule forms the tar-
trite of SODA, formerly called yi?/ rochelle, ox: fel de
feignette, which cryftallizes in tetrahedral, rhomboidal
prifms.

The TARTRiTE of AMMONIAC forms cryftals of tetra-

hedral prifms with obliquely truncated fummits. Gren.
The cryftals of tartar are rendered more foluble by the

addition of borax.
The tendency of the tartarous acid to unite with a certain

portion of pot-afh, to form tartar, is fo great as to produce
a feeming exception from the general laws of affinities.

Even fuch acids, the acetic for inftance, as are not fo ftrong-
ly attra6led by pot-afh as is the tartarous, decompofe the

neutral tartrite of pot-afli, and feparate from it, not the
tartarous acid, but the acidulous tartrite, the confequence
of the tartarous acid retaining this certain quantity of alka-
li. A fimilar circumftance is obfeivable alfo with the fol-

lowing (the oxalic) acid, a fufficient quantity of alkali be-

ing left to foim the acidule. Gren,
C. The OXALIC ACID is obtained chiefly from the fait

of forrel, of which we will therefore firft fpeak.

Oxalic ACIDULE, orfait offorrel, confifting of oxalic

acid and oxalate of pot-afli, is obtained from the juice of the

cxalis acetofella. It forms fmall white needle-like cryftals,

of a penetrating aurtere tafte, and as the acid unites* with
other bafes, without quitting its own, like the acidulous

tartrite of pot-afti, it alfo forms triple falts with the alkalies,

earths, and fome of the metals.

The OXALIC ACID obtained from the oxalic acidule, by
depriving it of the pot-afti it contains, has a penetrating

four tafte, it efferve(i:es in the air, is foluble in twice its

weight of cold, and half its weight of hot water.

It forms OXALATES with the alkalies^ making, with pot^

ajhy the oxalic acidule, or the fait of forrel of the Ihops.

It combines more readily with metallic oxides, than with

the metals themfclves. With arfenic it forms very fufible

volatile cryftals j with cobalt, a light rofe-coloured pulve-

rulent fait ; with nickel, ^ greenlfti yellow fait j with calx oi
bifmuth, a fait in powder; with calx of antimony, in cry-

ftalHne grains ; with manganefe, a powder becom ng black

by heat ; with zmc, a white pulverulent fait ; with tin, if

the folwtion be llowly evaporated, it forms prif/nafie cryfals j

if quickly, a tranfparent mafs like horn 5 with lead, it

lornis white, with iron gieenilh, and with copper light blue
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ciyftals. An oXalated silver is obtained by adding
this acid to the nitrate of filver in lolution : it alfo diflblves

the precipitate of platinUy by Ibda j but has fcarcely any
action on the calx of gold.

It combines with alumine, magnejla, and barytes. Its

affinity with lime is fuch that it takes it from every other

fubftance, forming an almod indecompofable oxalate of

LIME. It is therefore employed to difcover this earth in

combination or folution. The oxalate of ammonia is pre-

ferable for this purpofe.

Brugnaielli fays that tUe oxalic acid cannot be depended
on as a re- agent on lime, fince he difcovered that, in fevera!

inftances, the prefence of lime was aicertained by other

known re-agents, when the oxalic failed.——y^«7/. de Chim.
No. 86.

Vegetable acids obtained by the ufe of nitric
ACID.
Sugar, mucilages, mild oils, flour, and even a

great number of animal fubfanees afford, when heated with
the nitric acid, an acid perfe6lly fimilar to the acid laft de-

fcribed. Thefe fubftances contain, therefore, the oxalic

radical, to which oxygen only is wanted to be added, to

convert it into oxalic acid j this acid like other vegetable

acids, being probably a compound of hydrogen, carbon,

and oxy.en. Berthollet obtained from <v:oqI more acid than

half the weight of it. Since feveral vegetable acids, and in

particular that of tartar^ pafs to the ftate of oxalic by dif-

tillation with weakened nitric acid, we may conclude thefe

vegetable acids have the fame radical, and differ only in the

proportion of oxygen.

By concentrated nitric orfulphuric acid and llronger heat,

both the tartarous and the oxalic are converted into the ace-

tic acid. Gren.

7. Camphoric acid, which is obtained by means of
the nitric acid, feems to differ in fome refpeds from the

oxalic. It yields cryftals refembling the muriate of ammo-
niac, which are very fparingly fi>luMe in water. With
pot-ajh it forms cryftals in regular hexagons ; wiih foda,
irregular cryftals; with ammoniac^ it forms needle-formed
cryltals ; with magnefia,, a white pulverulent fait. It dif-

folves copper, iron., bifmuth, z,inc, arfenic, and cobalt ; the

folution uf z>o« yielding a yellowifli white, infoluMe pow-
der. With manganefe it forms cryftals whofe planes are

parallel, and in fome refpe6\s refemblin : bafaltes.

It burns without leaving any refidue, dce^) not precip'tate

lime from lime water j nor does it produce any change in
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the fulphnrlc folutlon of indie::©. Its lalts exhibit a blue
flame with the blow-pipe. BouUhn la Grange,

Doerffurd hzs proved that this pretended acid is the fame
with the benzoic acid. Nor is this an edu<5t cbtaired or
feparated from the camphor by the procefs, but a prudu6l
at that time generated.——Gr^«. Princiiles of Modern Che-

viifiry.

8. Suberic acid, obtained, as its name imports, from
corki is bitter, pungently acid, and deliquefcent, becoming
brown by expofure to folar light. Its eh^live attia6\:ons

are firft to haryt, then to pot ajh, foda, lime, ammoniac^ mag"
nefta, and alumine. It differs from the gallic acid in its

yellow precipitation ; from the malic in its folid form 5 and
from the acid of tai tar, in not burning or fhioking on hot
coals. It gives a green hue to a folution of the nitrate

of copper, without occafioning any precipitate, and has a

weakei- attraction for lime than the oxalic acid. Unlike the

camphoric, it turns the fulphuric foluiiun of indigo green.

Bouillon la Grange.
To explain the action of suLPHURiC acid on dry <vege -

table fubJianceSi Fourcroy obferves, that on putting ajira^v
in this acid a black powder is precipitated, anti the acid

weakened without being decompofed. The acid, he fup-

pofes, deconapofes the ftraw, by attrr^fling fome of its

water cf compofition, thus deftroying the mutual attra6lion

of its component parts. A portion of the carbon is preci-

pitated unchanged, and another of it is combined with the

hydrogen, and a part of the oxygen of the vegetable fub-
ftance, to form the acetous acid, which is found after the
procefs to be combined with the fulphuric acid, while
the remaining hydjogen and oxygen form the water with.

which the mineral acid appears to be diluted. Ann. de
Chim. xxiii.

Acids obtained by the action of fire, or empy-
REUMATIC acids.

9. PyrO-Tartarous acid is yielded by dry diflilla-

tion, by the iartarous acidule. Its faline combinations are

called PYRO-TARTRITES.
10. Pyro-mucilaginous acid is obtained by dry

diflillatioi) from infij id, faccharin^, gummy, or jarinaceous
mucilages. It renders the (kin of a red colour, and forms
PYR0-MUCITE3 with the earths and alkalies, with lead,

copper, tin, and iron.

The acid thus obtained Gren believes to be only a mixture
of acetic and oxalic, and does not think it deferves to be
confidered as a peculiar acid»
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11. PyR-OLIGNOUS acid Is obtained by dry dlflif-

lation from ivoody and particularly from beechy birch, and
box. With earthy and alkaline bafes it forms pyrolig-
NITES.
Gren fuppofes thefe acids to ht froduSs of the operation>

not edu^s which have actually exifted in the fubftance.

From the experiments of Fauquelin and Fourcroj, it ap-

pears that the three empyreninatic acids are merely the ace.

tous acid impregnated with empyreumatic oil, of which
it appears to be an a(5lual diflblvent. Ann, de Chim,
1800.

12. The ACETOUS ACID is the refult of what is termed

the acetous fermentation, of which it will be neceflTary firft

to fpeak,

Ff.RMEXTATION of VEGETABLE SUBSTANCES.
Fermentation takes place, accompanied by a decom-

pofition, when the various parts of vegetables are difFufed

in water, and the aiSlion of this fluid is favoured by ths

combined aid of air and heat. *

The firft agent of fermentation appears to be oxygen gas,

which is afforded either by the atmoiphere, or by the decom-
pofition of the water; oxygen gas being abforbed, and calo-

ric feparated during the proceii.

When the faccharine principle predominates In the

Aibftances employed, theprodutt is a fpirituous liquor, and
the procefs is termed, thefpirituous fermentation ; but when
mucilage is mod abundant, the Liquor foon manifefts as
acid, the procefs by which it is formed being termed the

acetous fermentation
',
and if gluten be prevalent, ammo-

niac will be difcovered in the produ6l, and the procefs will

be the putrefcent Jermentation. No fubiiances but thcfe

which coniill fimply of carbon, hydrogen and oxygen are

fufceptible of the vinous fermentation. It appears that ni-

trogen and lime combined with the carbon, in gum, pre-

vents the vinous, and confequently the acetous fermen-
tation.

Spirituous fermentation is employed for making
nvine, cider, beer, perry. Sec. Thus the mujf or juice of
grapes, at about 70° F. foon becomes turbid, and agitated

through its whole mafs, feparating carbonic acid gas, and a
frothy fubftance called j/?^?/?. This procefs ceafing, the

liquor becomes clear and bright, and has obtained a vinous

odour and tafte, with certain intoxicating powers ; the lees

of the ivine fettling to the bottom. Even after this an im-
perceptible fermentation goes on which occaficns the differ-

ence between ti^iKi aiid old wine.—During thef-^ fermenta.-
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ti6\\s tartar is depofited on the fides of the velTels. If the

fermentation be impeded, whilftatits height, by the exelu-
fion of air, as in bottling, the wine on the firft opportunity
lets the impiifoned gas, formed after its feclufion frcm tha

air, elcape rapidly, as in the fparkling Champaigtie ivtnes,

cider, ferry. Sec.

Flour is likewife difpofed to fermentation, efpecially if

the grain be firft mailed, which is thus performtd : Barley,
which is generally chofen for thi« purpofe, is foftened by
foakingin water, and then piled up until the grain has ger-

minated about 2-3ds. of its length, the- farther germination
is then flopped by drying in a kiln, or airy lofts. When
dried in the latter way it is called air dried malt, and in the

former kiln-malt. Beer is made from malt by infufing

ground malt in boiling water in ?k. majh-tuh, it being then

called majh, and the infufion drained off is called Jhveet-

ivort. To give it a pleafant flavour, it is then boiled with
bops, then the deco6lion is fpeedily couled to prevent the

acefcent fermentation, and removed to the fermenting 'vat,

where, by the addition of a little recent yeaft, fermentation is

foon excited. Then, laftly, when fermentation has thus

continued a proper time, it is preferved from the air in

cafks or bottles, and is then called cajled or bottled beer.
When it derives a colour from the malt having been high

dried in the kiln it is called brown beer, and when the

malt has been but (lightly heated, or dried in the air, it is

then called PALE beer.
Thefe fermented liquors yield, by diftillation, an ardent

and inflammable fpirir, poficfllng an aromatic and refinous

'fmell, a penetrating and hot taite, and an inebriating

quality.

Such is RHENISH BRANDY, diftilled from nuine Ices
\

FRENCH BRANDY, from the hu/ks and Jfalks of grapes
^

RUM, from the juice of the yi/^^ar-cww^ ; melasses sPiv-

RITS, from the refufe offugar y and malt spirits, from
grain. Alcohol is produced by a re-diftillation or rc8\fi-

cation. Even animal milk, fiom the fugar it contains, is

Capable of the vinous fermentat on, and of affording a
fuirit ; fuch is the koUMiss, made from mare's milk, by
the Tartars.

Alcohol, or spirit of wiNiE, appears to be formed
by an intimate un'on of much hydrogen with carbon. Mr^
Lanjnifier obtained eighteen ounces of water by burning one
pound of alcohol..

Alcohol may be freed from its redundant water, not only

by diltillation, but by the additibn of fixed alkali, which
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attra£ls the water, in which it becomes diflblved, the alcohol

fwimmlng at the top, and containing a fmall portion of the

alkali.

The mixture of a portion of water and of alcohol has been

obferved to fill a lefs ipace, than would be filled by the fum
of their feveral volumes.

It dilTolves fugary but in lefs quantity than water, and

as it coagulates mucilaginous matters, it ferves to clear

the facchar.ne matter from mucilaginous particles. It

diflolves the refms, ejfential oils, and foap, but does not

diflblve fat oil's, animal fat, fulphur, prujjian blue or phof-

phorus.

Ether, ornaphthay is formed by diftilling equal parts of

fulphuric acid and alcohol, the oxygen of the acid combining

with the hydrogen and carbon of the alcohol. If the diftil-

lation be continued beyond the produ6lion of the ether, a

yellowoil, called sweet oil of wiNE, is produced, which
is heavier and lefs volatile than the ether.

Ether is exceedingly light and volatile, and of a peculiar

fmell j is fparingly foluble in water, and burns with a bright"

flame.

Fourcroy and Vauquelin attribute the formation of ether

to the attra6lion of the fulphuric acid for the water of the

alcohol.

Van Mans fays, that a muriatic ether may be compofed by
one operation, if you diftil, at a boiling heat, a mixture of

alcohol and oxy-muriate of pot-a(h in the proportion of i,oo

to 0,25.
By fimply mixing the fulphuric and muriatic ethers,

inllantaneous evaporation takes place, and the abforption of

caloric is fo rapid as immediately to congeal quickfilver.

Hoffman'' s anodyne liquor is a folution of ether in alcohol,

and is made by uniting two ounces of fpirit of wine with

two ounces of ether and twelve drops of fweet oil of

wine.

MeflVs. Bondfy Dietnany Fan Trootfvjyky and Laivren-
bergy have difcovered that by the diftillation of ether, or of

a mixture of fulphuric acid with alcohol or ether, or by
caufing the vapours of alcohol and ether to pafs through a

tube of clay ignited, or through the component parts (alu-

mine and filex) of fuch a tube, a gas is obtained, which
they have called the carbonated oily hydrogenous gas i

which on being mixed with oxygenated muriatic acid gas,

manifefts the extraordinary property of forming an oil. But
if the diftillation be raadfe through a glafs tube, or if this

gas be made to pafs through a glafs tube, the property of
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form'mg oil is loft:, carbon being depofited.—/«;;. de

Chim. XXI.
Two parts of muriate offoda^ one of manganefian oxide-,

three of alcohol^ and one of fulphuric acidy being dilHlled

with a gentle heat, a dulcified oxy-muriatic acid firft rifes,

and at laft a little oily fluid of a pleafant odour and aromatic
tafte, and which finks in water, comes over. This has been

called oil of fait ^ perhaps it refembles the oil jull fpokenof
in its mode of produ^ion. Gren.
Acetous fermentation appears to depend, as has

been juft remarked, on the mucilaginous principle. Vegeta-
bles or their juices containing this principle, being expoftd

to the air, become heated, and the liquid parts turbid ; a

lively fmell is emitted, and much air is abforbed. After
fom^time, a confiderable quantity of lees fettle, leaving

above them a clear acid liquor.

If wine be allowed to continue too long fermenting, or if

expofed to too great a heat, it runs into the acetous fermen-

tation and forms ivine 'vinegar. Beer, in the fame manner,
prodtices common 'vinegar^ or alegar.

The grooving four of milk is a true acetous fermentation,

and both the oxalic and tartareous acids, may, without
addition, be changed to the acetic acid, by fermentation.

Vinegar may be concentrated by dilliilation, or by
freezing, when it forms the acetous acid, which united

sviih pot-ajhy forms the acetite of pot-ash, a Ifo called

improperly, terra foliata tartaric with foda, the ace-
tite of SODA; and with ammoniac, the ammoniacal
acetite, generally known by the name of Mindererus'%

fpirit.

Acetic acid, alfo called radical ^vinegar, has been
fuppofed to be formed by introducing a ftill larger quantity
of oxygen, than it in general contains, into the acetous

acid. To do this, the acetous acid is combined with fome
of the metallic oxides, and expofed to diftillation, when the

higher acid is obtained. Or half its weight of fulphuric
acid may be mixed with acetite offoda and diflilled. It is

moft probable that the difference arifes only from the pro-

portion of water the acids contain.

Acetic acid, as it is termed, js very acrid and volatile,

emitting, when heated, an inflammable vapour, and form-
ing with alkalies and earths, falts different from thofc

formed by common vinegar, and which are diftinguiflied

by the term acetates. It will alio form ether with
alcohol.
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The formation of vinegar appears to be the rcCult of the

combination of oxygen wirh carbon and hydrogen, Four-

<roy and r«//^«^//« obferve that, the greater part of the pro-

dufts of vegetable life, and among thole of animal life, the

animal jelly, cheefy matter, and iireet the peculiar matter

of urine, are fufceptible of acetification.

The converfiou into the acetous acid appears to depend on
four circumdances. ill. The dejompofing aftion of fireby

diitillation, by which the conftituent parts of the fubllance

are fo combined as to form the acetous acid, water and
carbonic acid gas being alfo formed at the fame time, with
charcoal, which is pecipitated. idly. The a6tion of Ilrorg

mineral acids, by which water and carbonic acid alfo are

forme.!, and charcoal depofited. This acetification appears

to be the lall ftep of vegetable acidification j fmce if employ-
ed to the acetous acid, it deftroys its acid nature and reducci

it to carbonic acid and water, as is the cafe with every vege-
table decompofition puflied to its maximum, sdly. The
acetous fermentation, in which there is neither pj-ecipitation

of charcoal, nor difengagement of carbonic acid. In this

procefs the oxygen of the atmofphere is abforbed, and the
pre-exiftence ot a vinous ftate is fuppofed. /j-thly. A fpecies

of fermentation not requiring the prefence of wine, and has
fome connexion w th the putrid decompofition. It takes
place in animal fluids, particularly in urine. Ann, de
Chim. Call. 104.

Scbeele has formed vinegar by decompofing the nitric acid
on fugarand mucilage.

In the making of breads the vinous and acetous fermenta-
tion take place ; the former foon yielding to the latter, the
flour kneaded into dough with water, having acquired this

ftate, is called leci-v-en^ and if added to more dough it haftens
its fermentation. But if baked before fournefs is difcover-
able good bread is formed. Yeaft is alfo ufed to promote
the rifing of dough.

Cit, Chautran has obtained an cf/^ from the mildew of
corn. This acid differs from phofphoric acid, forming an
infoluble fait with lime and ammonia, and cryftallized fait

with pot-afh. The mildew itfelf, bethinks, is of an animal
nature.—5'tfr. Philom. 1800.

XIV. Alkalies exift In plants, combined with oils,
acids, &c, and fometimes very flightly engaged. They
are generally obtained, by deftroying all the" other princi-
ples of the plant by fire. The alkali, in general, obtaJr.ed

N
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•from vegetables, is fot-ajh. Marine plants yield foJa*
Plants alfo are found to contain aminoniac. Such are onions,
mulkrd-feed, tobacco, the fungi. Sec. Plants alfo yield
neutral falts formed by the combination of the acids with the
;'.lkalies.

Whilft: confidering the alkalies thus difcovered in plants,
we are however not to omit to reckon on the confiderable
effefts attributable to the combinations which enfiie, in

-confequcnce of combuftion. The atmofpheric air, during
this procefs, will unite with fome of the vegetable prin-
ciples, and produce certain refults : and perhaps the
nitrogen may, by its union with certain principles, form
alkalies, or at leaft augment or a6luate thofe which exifted in

fthe plant.

The alkali thus obtained is, in faft, a neutral fait, con-
taining carbonic acid ; and which, as is the cafe with the

boracic acid, in borax, is chemically, not merely mechani-
onically, fuper-faturated with its alkaline bafis. CreWs
JournalJ 1800.
XV. The COLOURING PRINCIPLE is found in vcge-

dables in four dates of combination :

—

1. with the extraftive principle, as in logwood, co-

chineal, &c.
2. ————— refmous principle,

^, -
. fsecula, as archil, indigo, Sec.

^. gummy principle.

The ART of DYING, confifts in transferring the colour-

ing principle of one body to another, fothat it (hall be dura-
ibly fixed.

Colours are all formed in the folar light ; the various

tinges of colours refulting from the abforption of fome of
the rays of light, and the reflexion of others. By the art

of dyings a fubltance polTefiing the property of refle6ling

particular coloured rays, is transferred to the furface af
another body.

The pigments or colouring matters employed in dying
are, according to Dr. Bancroft, either fubjianti^je, fuch as

are taken up by fluffs not previoufly prepared ; or adjc^i^je,

which are not abforbed by the fluff unlefs it has been mace-

rated in fome fubflance called a mordwii., which either by
imparting oxygen or otherways, alters its fubftance, and

becomes a bond of union between the colouring matter and
the fluff

J
or a6ling on the colouring principle gives to it the

.deflred tint, or, by coagulating it, renders it fixed, lince
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being no longer foluble In waier, it is not removable by
wafliing.

When the colouring principle is held in a fubftance of the

iiarnre of extra6ls, water tiilTolves the whole of it as in log^

wood, madder, Sec. Into an infufion of this colouring fub-

ftance the ituff tobe dyed is therefore plunged, being tirft, if

necefTary, fteeped in its mordant.
Some refinous colouring matters are only foluble in

fpirit of wine, and are therefore only ufed in the fmailer

articles, fuch as ribbons, &:c. Other colouring matters are

combined with facula, which water alone does not diflblve,

fuch are archil^ indigo.^ &c. The colouring matters of

this clafs are, however, all foluble in alkali, or lime
j

thefe fubftancesare therefore ufed to diffolve them in water,

that they may be precipitated upon (fuffs. This may be

done by the addition of an acid. Acids may be ufed inftead

of alkalies, in fixing fome of thefe colours upon lluffs,

thus may indigo be diffolved in the acid of vitriol, inftead

of in lime. Some colouring principles are fixed by a refm-^

but which, by the affirtance of extraSli've mattery may be
fufpended by water. Stuffs being boiled in this folution,

the refinous part applies itfelf and adheres, fo as not to bs

liable to be again carried off by water. The chief fub-

ftances of this kind are fiunach^ fantaU the hujks of nj:al~

i:uts, &c. The colouring matter of fome vegetables are

only extracted by oilsy fuch is the alkanet root.

The mordants are chiefly of an acid nature, fuch as the

fulphale of alumine, acidulous tartrlte of pot-aih, folution

of tin in nitro-muriatic and oxy-muriatic acid, gallic acid,

fulphate of copper, of iron, and of zinc, acetite of copper,

arfenic, &c.
Blue, red, and yellow, are the fundamental colours, by

combining thefe, on the jiuffs^ rarely in the bath, the various
hues are obtained.

The ftuff, preparatory to the application of the colouring
matter, muft be cleared of all glutinous matter which
belongs to it in its natural ftate ; it muft alfo be bleached
and impregnated, when that is neceffary, with the mor-
dant.

The removal of the glutinous matter from the fibres of
the ftuft', which would prevent the reception of the coloui,

is accomplished by waftiing in a folution of foap, of alkali,

and particularly of foda. The operation of bleaching, or
whitening, which will much contribute to the brilliancy cf
the fubfequent colour, depends on the a6l!on of oxygen,
w-hich combines with the colouring principle which ftairs-
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the cloth, and deftroys it. The moft common mode Js tha4
of boiling the pieces in nn alkaline lixivium, and expofing
them afterwards to the air, to render the whitenefs more per-,

feft. But the oxygenated muriatic acid produces the efFeft

with fo much facility, that all former proceffes muft yield

to it.

The oxy-muriate of pot-afh. Is alfo employed for this pur-
pofe. Mr. Higgins recommends alternate immerfions in a

Iblution of this fair, and in a folution of the fulphuret oi
lime thus made.

Sulphur 4 pounds, flaked lime 14 pounds, and water i$
gallons boiled half an hour in an iron veflel, the liquor

ihained off and 16 gallons more of water poured on th'?

dregs and alfo ftrained off j the two folutions being mixed
together and poured into 33 gallons more water, makes a
liquor of a proper ftandard in which clorh may be fteeped in

the proccfs of bleaching, the fulphuret ferving as a fubfti-

tute for pot-afh for condenfing the oxy-muriatic gas.——r.

£j/'ay on Bleaching^ &?r. JVm. Higgins,

I'he piece being prepared i'o far by thefe proceflTes, it it

then Impregnated with the mordant or principle which is to

receive the colour, and render it incapable of extraftion.

The fulphate of alumina and the muriate of tin are the two
ialts which are moft efficacious for thefe purpofes. The
ttutf thus impregnated, is then paffed, through the colour-^

ing liquid, and by the decompofition or change of princi-

ples between the mordant and tlie principle which holds the
colour, in folution, the colour is precipitated on the bafe of
the mordant, and adheres to i^.

Some vegetable fubitances arc likewife difpofed to take

fome colours by being animalifed. In this way, cow's dung
and bullock's blood are ufed in dying cotton.

Turnfol has been difcovered to he made by finely pow-
dered //Vi^-f/z, archili or even the gi eater mofs of the oaksy
firft mixed with an alkali, and kept moift with human
urine ; it becoming red and then blue, when it is mixed with
4)ne-third of pot-a(h, by remaiuing with which it acquires a

dark blue colour. It is then made into cakes, by a mix-
ture with chalk, to increafe the profit.——.yo«r«fl/ de
Commerce.
The Juice of aloes produces a lively violet, highly proper

for works in miniature, and which may ferve either cold or

warm, for dying filk, from the lighted to the darkeft Ihade^^—f^^r(7«i. Ann. de Chim. xxv.
Indigo is a faecula obtained from the indigo plant, by

fteeping it iu water and allowing its fermentation, thi c<m-
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loured faecula falling in a blue fiocculent fedlment. Woai>
affords a fimilar faecula. The leaves are bruifed and formed

into roundifli lumps, in which form they are fold by the

name of nvoad. The leaves in this ftate undergo a flight

fennentation, by which the colouring matter is in a great

ineafure fet free.

In indigo, befide* carbon anc4 hydrogen, wrthi fome nitro-

gen and oxygen, there is, according to Berthollet, i-joih

part of iron.

Arnatto is prepared from the pulp of the feed capfules

of a tree growing in Guiana,
Sap colours are either infplflated juices of plants, or

cxtra«5ls from them.
Lake colours are formed by precipitating alumine with

the colouring matter, by adding fixed alkalies to a deco6lion

of the plant, or its parts in alum and water,

Brugnatelli obtained, by diftilling the nitric acid fronr^

indigo, a peculiar refm, of a deep yellow colour, and of

half the quantity of indigo employed.——-<f/z/^. de Cbim,

LXXXVII.
Guyton fuppofes the red colour of fruits to be owing to

the re-a£lion of their own acid on the colouring matter :

and that tin, in reftoring the colour of vrolets, attracts fron-k

it the acid which- had turned it red : lead, bifmuth, zinc,

antimony, and particularly iron, doing the fame. The
metallic oxides are not equally powerful 5 but the oxide of

tungllen, he thinks, is i'uperior to all others, in forming
cakes for painters. La Decade Philof. J708.

XVI. Pollen, or-the fecundating powder of the (lamina

of vegetables, is generally of a refinous nature, foluble in

alkalies and alcohol. Like refin it is inflammable, the ^r^r^

round certain vegetables, may, it is faid, at the time of fe-

cundation, be fet on fire.

XVII. V/ax. of BEES is merely the pollen very little

altered.

There appears to exift in the very texture of fome parts of
Tarious vegetables, a matter analogous to wax.

It appears that wax and the pollen have for their bads,

7. fat oily which paffc;s to the ftate of refin by its combina-
tion with oxygen. If the nitric or muriatic acid be digefted

on fixed oil for feveral months, it pafTes to a ftate refem-
blin'T vvax.

Wax, by repeated diftiUations, affords an oil poflefling all

the properties of volaiile oils,. It rs reduced into vyaterand
carbonic acid by combuftion.
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Alkalies dlffolve wax.,, aixl render it foIXible in water,.

It is iliis I'aponaceous folution which forms \\\c punic <ivax,

\viiich*may be ufed as the bafis of feveral colours, and may-
be made into an excellent pafte for wafhing the hands.
It is likewife ufed with a brulh, as a varnilh, on feveral

bodies ; but it would be highly advantageous if it could be
deprived of its folvent, which conftantly a6ls, and is the

caufe why it cannot be applied to feveral ufes, in which
otherwil'c it might be found advantageous.

Ammoniac likewife dillblves it ; and as this folvent is

evaporable, ir ought to be preferred when it is propofed ta

ufethe wax as a varnifh.——Cy^fl///^/.

XVIII. Honey, or the ne6lar of ilowers,^ is contained

chiefly in the piftil or female organs. It appears to be a fo-

iutlon of fugar in the mucilage.

XIX. The LIGNEOUS part of the vegetable, Forms the

re^etable rtbre ; and not only conftitures the bafis of the

vegetable, but aJfo the huflcof feeds, lanuginous coverings,

Sic, Its chara6ler is infolubility in water,, and almoft every

other menllruum; even the concurrence of air and water

alters it very difficultly, and it Co abfolutely refjfts every

kind of fermentation, as to be almoft indeftru6lible, but by
infe6ls. It contains the greateft quantity of carbon of any
vegetable fubllance.

XX. Aroma, the odorant principle in vegetables, which
from lie finenefs, invifibility. Sec. has been faid to be of

the nature of gas, perhaps (hould only be confideied as the

odour of the volatile oil.

XXI. Charcoal is an oxide of carbotty obtained from
wood by the procefs termed charring^ which is burnmg it,

whiift the air is excluded as far as polfible, and yet to allov*

thecombuftion to proceed. It is a folid, black, friable and
infufible fubttance, ftill exhibiting the fibrous ftrufture of

^he vegetable from vvh'ch it has been produced..

Its habitudes with other fubllances have been defcribed

when fpeaking of carbon, and its combinations.

Charcoal pofltfies the property of clarifying various turbid

fluids, which, according to Mr. Lowitz, it appears to do
by chemically comluning with, and thereby feparating the

difcolouring particles.——CrW/V Journal, 1800.

Befides thofe already mentioned, various other principles

have been found in the vegetable kingdom. Sulphur, in

fubftance, is faid to be found in the dried fcum which rifcs

from the herb patience, whiift boiling in water. Ironf,

manganeje, and even gQid, have been found in the aihes of
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plants. Lirii/y aluminey magnefiUy andjiiica, are alfo found
in plants. Flint has been found within the Joints uf the

bamboo.
Bonnet cane and all cane of this kind, when brifkly rub-

bed together, produce fparks of white light ; and when vio-

lently ftruck together, Iparks, nearly as vivid as thofe from
a gun-lock, are perceived, and a (bong fmell at the fame
time produced. Similar effefts follow when the cane is

(liarply Ihuck by fteel or any fijiceous ftone. Thefe pheno-
mena appear to proceed from the epidermis of the cane con-
taining filex

i
2.2 grains of epidermis yielding about 9 grains

of hlex. From 240 grains of the internal part of the cane,

abuut a grains, apparently filex, were obtained. Other
canes yielded much lefs fllex ; but it was found in the

Englifh reeds and graifes, in wheat, oats, barley. Sec,

Poflefilng alCo carbonate of pot-a(h with the filex, they
yield glafs by the blow-pipe, a draw being thus converted
into a fijie pellucid globule of glafs.—^AZr. H^ Davy,
J^icholfon's Journal^ May^ i799«

The epidermis of the equifstum hyemah, or Dutch rufh,

appears to be almoft wholly compofed of filex. Mr. Not-
cuit obtained, a globule of glafs from it by the blow-pipe.—
Pkil. Journal.

Vegetables being expofed to the joint action of h^at and
air, the oxygen combines with the inflammable principles o£
the plant, and combuftion takes place with the produftion
of fmoke, and the difengagement of heat and light. The
fmoke is a mixture of water, oil, volatile falts, and all the
gafeous produ.6ls which refult from the combination cf calo-

ric and hydrogen with oxygen and the feveral principles of
the vegetable, and. hence carbonic acid and carbonated hy-
drogen gafes, are alfo formed, and the empyreumatic acids.

With the fmoke arifes foot, partly compofed of the carbon
of fubftanccri imperfe^ly burned, having efcaped the a6lion

of the oxygen. Hence the faot may be again burned ; and-

hence it is, that wliere, as in the lamps of Argand, and in

violent furnaces, where the combuftion is more perfe6i,

there is no perceptible fmoke. Soot, by analylis, yields air

oil, a refin foluble in alcohol,, an acid formed by the decom-
pofition of mucilage, alfo volatile falts, fuch as carbonate
of ammoniac, and other neutral falts. The fixed principles

remaining after the combuftion, form i\\Q a/her ^ containing

faltsi earths, and metai'? already treated of. By this procefs

arc obtained the fixed alkalies already fpoken of. Sul^
phate of pot-ajh is alfo fometimes found in thefe aflies.

The fulphuric acid, here, in the opinion of Gr^», is deri-
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ved from the fulphur, which he confiders as one of the co»t-

fiituent parts or wood, combining with ox.ygen, during
eombuftion.

Distillation occafions a reparation of the principles

of vegetables; all vegetables yielding nearly the fame, vir.

an otly an acid nvatery a concrete falt^ carbonic acidj and
carbonated hydrogen gafes^ and charcoal*

The PUTRID FERMENTATION takes place when vege-

tables are heaped together, and foftened with the humidity
"with which they are impregnated, and by their own efFufed

juices. Their colours change, the mafs becomes of a dark
brown, fwells, and becomes heated, and as it is reduced to

a magma, a gas is difengaged, which is a mixture of nitro-

geny hydrogen, a.t\d carbonic acid; ammaniacal gas is alfo

emitted. The whole is at laft refolved into a brown mafs,

which for the mofl- part forms vegetable mould, being a

mixture of all the primitive earths, and of the metals which
are found in vegetables as well as the oil, falts, &c. This
refidue of vegetable decompofition may beconfidered as the

great agent and means by which nature repairs the con-
tinual lofTes the mineral kingdom undergoes, diamonds,
quartz, cryftals, fpars, bog-ores, &c. being formed in this

matrix.

If this decompofition is accompliihed in a clofe place, a
foul miijfy fmell is perceived from the feparation of tht

fydrogen.
When, as in marfhes, a portion of animal matter is at the

fame time decompofed, ignes fatuiy and fuch luminous ap-
pearances may accompany the difengagement of hydrogen^
and of phofphorus.

Peat, or <^ick moss, appears to be vegetable matter
deprived of its hydrogen j during the prncefs a black carbo-
naceous matter, czWtd peat earth, feparates, and this com-
bining with oxygen, an acid- is generated referabling the fu-

beric acid. The peat in this ftate appears to be what Lord
Dundonaid calls oxygenated peat.——^«W£/o«"'i MzWr/z/o-

gy of the Shetland If.es.

Agriculture cannot but be improved by an atten-

tion to the daily difcoveries in chemiftry, ihefe have taught-

us the food of plants, and the art of correfting the vices of
a foil fo as torender it moft fit for vegetation. The fubftan-
ces by which this is accompliflied, are termed manures,
and which are, of courfe, varied, according to the nature ot
the foil on which they are employed.
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For elayey foils the bed manure is marl, that which i*

rooft calcareous is, with limeftone-gravel moft ufeful*.

Marl and dung is ftill more advantageous. Where theTe

cannot be had, coarfe fand, lime, coals, aflies, chips of wood,

burned clay, brick duil, gravel, or even pebbles are uieful^

for all thefe improve the texture, and fome of them fupply

carl>on.

For chalky foils the bed manure is clayey or fandy loam,

they wanting the argillaceous and fandy ingredients. For

fandy foils the beft manure is calcareous marl, and next to

this clayey marl, and then clay mixed with lime, or calca«

reous or clayey loams.

For gravelly loamsy marls, whether argillaceous or cal-

careous, are proper j and if the gravel be calcareous, clay

may be employed. For ferruginous loam or till, aitd vi-^

trlolic foils, the calcareous ingredient is required to neu-

tralife the acid.

Boggy foils generally are helped with limeftone gravel,

or lime mixed with coarfe fand or gravel, efpecially when oi

a clayey nature ; but if more fandy, lime or calcareous

marl will anfwer well ; in general they fhould fiift be burn-

ed, to liberate the carbonaceous principle.

Heathy foils fhould, for the fame reafon, be burned, and
limeftone gravel fhould be added when the foil is clayey, aiid

iinae when it is gravelly.

By paring and burning the old fickly roots are deflroy*-

ed and coal is formed, by which the carbonaceous prin-

ciple is reflored, which has been exhanfted by too many
crops.

Gypfum from its accelerating putrefa6lion Is a moft ex-

cellent manure, efpecially for clayey lands, and fuch as are

dry and naturally fuit clover.. It fhould be firewed on the

furface in February, when it converts the old grafs into

coal, and nourifties the young growth.
Befides the manures already mentioned, charcoal itfclf,

and foap-boiler^s luafe have been fuccefsfully ufed.

Lime has been found to be very ferviceable as a manure,.

but Mr. Tennant Al^covtv^di that lime procured fiora fnagne^

fan limeftone was injurious to vegetation.

The fertilizing powers of dung proceed from its refolu-

tion into foil oi' animal earth, and from its yielding car-

bon and hydrogen. Dr. Ingenhouz recommends as ma-
nures thofe fubftances yielding mofl carbon, which taking
up by the oxygen and caloric of the atmofphere would forin

carbonic acid gas, the food of plants. Inftead of fal-
Ic-iXiing he therefore recommends impregnating the earth
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with fulphuric acid, as this, with the calcareous e>rth,

would form gypfum, and with the magnefia, Epfom falt^

from both which would carbonic acid gas be developed.

The oxygenated muriatic acid, mixed in the proportion of
half a cubic inch of acid and three cubic inches of water,

made into a pafte with the blaclc oxide of manganefe, and
feeds, produced the germination of feeds, which no efforts

before could caufe to vegetate. The application of oxygen,
in a mode fomewhat fimilar to the roots of plants, appears

alfo to promote vegetation. Humboldt, Journal, de Phy-
Jique, 1798.

Von Humboldt y who, we obTerved, when fpeaking of the

earths in general, attributes to them the power of abforbing

oxygen from the air, efpecially when aided by heat and
moirture, obferves that the fame property is poffefl'ed by every

fort of CLAYS, and fresh mould.
SauJJ'ure, junior, having made numerous experiments^

denies that pure earth, either f)lica, lime, or alumine thus

abforbs oxygen. In this he is confirmed by the experiments

of Bertholletj and others. He afTerts, Ivowever, that it is

ahforbed by mould formed of decompofed and decoropofing

organic fubftances.. Ann. de Chim. j8oo.

From this property, which the mould poffefles, of

abforbing oxygen, refults much of the advantage proceed-

ing from TILLAGE, fince by frequently changing the fur-

face of the earth, the procefs muft neceflarily be accelerated.

The tilled earth thus abforbing oxygen from the air, leaves

the air at the furface in^ pofiefijon of more than its

common proportion of nitrogen.—Hence, on the Alps
the atmofpheric air contains more oxygen than that of

the warmer plains, the fnow preventing the conta£l cf

the air with, the earth, and of courfc this abforption of-

©Jtygen.

OF ANIMAL SUBSTANCES.

THE conftituent parts of animal bod'es confiftof but »
fmail ivumber of radical principles; ther various natures

chielly refulting from the different proportion in which thefe

are combined. Thefe radicals appear to be nitrogen^ carbon^,

hydrogen, phcfphorus, oxygai^ and lime.



155

1. The Blood is that red fluid which circulates in the

animal body, by means of the arteries and veins j and fup-

ports life, by luppiying all the organs with the peculiar

juices they demand. It varies in the fame individual, not

only with regard to the ftate of health, but as to the part it

occupies. The blood, whillt circulating through the veins,

differs in intenfity of colour and degree of confiftence, from

that which is paffing through the arteries. It putrifies by a

gentle heat, and when ilovvly dried, effervefces with acids
y

if expofed to the air, it extrafts humidity, and at the end of

feveral months, yields a faline efflorefcence afcertaincd by

R Quelle to be foda.

The blood, when at refl, coagulates ; and then feparates

into a yellow liquid, called sERUM, and a clot or coagu-
XUM. It may alfo be coagulated by alcohol and the acids,

but alkalies render it more fluid.

The SERUM has a greenifli yellow colour, Is of a (light-

ly faline taftC;, turns fyrup of violets green, and hardens in

a moderate heat, which is the charafter of lymph : it eafily

putrifies, and then affords much carbonate of ammoniac.
Diftilledon a water bath, it yields an infipid phlegm, neither

acid nor alkaline, but very readily putrifying ; the refidue

being tranfparent like horn, and no longer foluble in water,

but yielding, by farther diftillation, an alkaline phlegm,
carbonate of ammoniac, and a fetid blackifli oil, more or

lefs thick : the remaining coal is very voluminous and diffi-

cult to incinerate. The aflies aftord muriate and carbonate

of foda, and phofphate of lime. Being poured into boiling

water, it directly coagulates, a part communicates a milky
colour to the water, and pofl'efles, according to Bucquetf ail

the properties of milk.

The COAGULABLE LYMPH, befidcs being the principle

conftituent of the ferum of the blood, fcrms the cheefe in

»iilk, and makes up the greatefl part of the white of eggs.

It coagulates at about 150*^ Farenh. It has but little tafte,

is difl'olved by alkalies, is infoluble in water, oils, or ardent

fplrits ; the latter as well as acids, and metallic folutions

promoting its coagulation. When confiderably diluted

v/ith water it no longer coagulates with heat. It gives oxa-
lic acid when treated with the nitric acid, and appears to

contain carbon, hydrogen, nitrogen, oxygen, phofphorus,
and lime. Gren.

, The COAGULUM of the blood, likewife contains much
lymph, which may be carried off by wafliing. The colour-

ing part, which contains much iron, may be carried off by
the fame procefs. When the coagulum has been thus wadt-
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'cd, a white fibrous fubftance is left called fibriji, or tht

fibrous part of the blood. It is voidof fmcll, and being dif-

tilled in a water bath it yields an infipid phlegm, eafily fuf-

ceptible of putrefaftion. The refiduum foon becomes dry,

by a gentle heat; and if expofed to a confiderable heat, it

flirinks up like parchment 5 if diftilled, it affords the fam«
refultsas the coagulable lymph, but the coal is lefs volumi-
nous and lighter than that of lymph. The alkalies d\Ko\s^

ir, if aided by a boiling heat, and the acids combine with

it.

The blood contains much iron. The colouring matter of
tbe blood being burned, and the coal lixiviated, an oxide of
iron is left, of a fine red colour, faid to be obedient to the

inagnet.

The colour of the blood appears certainly to depend on
the iron it contains j but on confidering the changes which
take place during refpiration, and the different colour of ar-

terial an<i venal blood, it feems that the colour is produced
by the oxidation of the iron, during the paffage of the blood

through the lungs—The blood which has juft circulated

through every part of the animal, and bas been brought
back by the veins to the heart, is propelled into the lungs of
a dark red colour, and impregnated with hydrogen and car-

bon. By infpiration the lungs are diftended with air, the

oxygen of which combines with the carbon, forming carbo-

nic acid ; and with the hydrogen, forming water j another

part of the oxygen unites with the blood which returns from
the lungs, and paffes into the arteries of a bright red.

Creut in a letter to Van Mons, fays, that the oxygen
does not unite with the arterial blood, and that all the water

in refpired air is newly formed, and not feparated from the

blood. Tbe oxygen is abforbed and forms water and car*

bonic acid, and no part is left to unite with the blood ; the

change in the venous blood depending therefore on the

reparation of carbon and hydrogen. " -' ' " Ann, dt Cbitn*

XXIII.
The whole of the blood, which by anatomifts is divided

into ferum, red globules, and coagulating lymph, is found,

when chemically examined, to confiff of albumen, gelatin,

and fibre. The ferum which remains liquid after the coa-

gulation of the blood, is compofed of albumen, gelatin,

Ibme faline matter and much water. The clot of ciaflamen-

tum alfo affords, by repeated wafhing, a large portion of al-

bumen and gelatin : after which a fubftance remains, in ap-

pearance, very analogous to animal fibre, excepting that it

IS in a more attenuated ftate. This fubftance (fibrin) may
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^e regarded as that part of the blood which has undergone

the moft complete animalization ; and from which ihe nnif-

ciilar fibre and oiher organs of the body are formed.

Mr. Hatchett. Phil. Trans. 1800.

II. The GASTRIC JUICE 's fecieted in the ftomach of

animals, and produces the digeftion of their food, which may
be confidered almoft as a chemical procefs. The gnftric

juice varies in different animals, according to the na-

ture of their aliments: this difference extending to its

chemical properties, and hence a variety in the analy-

fis of the gaft/ic juice of different animals. It however,

in general, yields water, animal gelatin, and phof-

phates.

III. The PANCREATIC JUICE is next added to the r/z-

gejiay this liquid appears to be refolvable into the fame prin-

ciples as thofe of the gaftric juioe.

IV. Milk is fecreted in the breads of the females of cer-

tain animals, therefore calkd lafliferous animals j but the

following obfervations will chiefly refer to that of cows. It

is the leaft animalized of all the fecreted fluids, partaking

of the nature of the chyle, and even of the qualities of the

aliments. When expofed to the air, cream rifes on its fur-

face, the remaining yJ/z«/»^i milk becoming four, in a longer

or fhorter time, according to the temperature of the atmof-

phere, in fummcr acquiring its greateft acidity in three or

four days, and feparating into a coagulum or ciirdi and a

ferum or nvhey.

Milk appears to contain a fat oil, and a particular glu-

ten, formed into a kind of animal emulfion, by means of a

faccharine fubftance.

Milk is very remarkable for the phofphate of lime it con-

tains, and which feems to be deftined to favour the firft pe-

riod of oflification.——f(7«rr/'(y;. Tahl. Synop. i8oo.

Lactic acid, or the acid of milk, is thus obtained.

Sour milk being evaporated to one eighth, the cheeiy mat-
ter feparated by the filter, and lime-'voater poured on the

refidae, an earth is p ecipitated, and the lime combines
with the acid of the milk. The lime may then be difplaced,

by adding the oxalic acid^ which forms with it an infoluble

oxalate and is precipitated, the acid of milk remaining dif-

engaged. The fluid is then evaporated to the confiftence of
honey, and upon this very pure alcohol is pouied, which
takes up the acid, all the other principles remaining undif-

folved. The mafs being now filtered, the la6lic acid may
be feparated from its folvent by diftillation.

O
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The laflic acid forms deliquefcent lactates with the

alkalies, barjt, lime, alumine, magnefia, &;c. It diflolves

iron and %inc, and produces hydrogen gas. With copper

it afTumes firft a blue colour, then a green, and afterwards

an obfcure brown. It alfo didulves lead, the folution depofit-

ing a white lediment, confidered by Scheele as a fulphateof

lead, and as evincing the prefence of a ihiall portion of ful-

phur.c in thi«! acid.

Sugar of MILK is obtained from tfZ'^, or milk, depri-

ved ot its crenm and of its curd, and evaporated to thecon-

fillenc^ of honey. This is formed into cakes, which are dri-

ed in the fun, then diflolved, clarified, and fet to cryftal-

lize
J

it then yielding white cryftals, in tetrahedral prifms,

with tetrahedral fummits. It has a flight earthy faccharine

taft.e, is foluble in three or four pints of hot water, and ex-

hibits the fame appearances as I'ugar, either by diftillation,

cr on the fir^. By diliilling the nitrous acid fiom twelve

ounces of fugar of milk, Scheele obtained five drams
of oxalic acid in long cryftaJs, and feven drams and a half

of the ACID of SUGAR of MILK, in a white powder.

The sACCHO-LACTic ACID is combuftible, and does

not leave any aHies behind j it is Ibiirifh to the tafte, and
reddens litmus. It yields, by .deftru611ve diftillation, a

brown acid fait, fmelling like the flowers of Benjamin, or

acid of amber. It is eafily foluble in fpirit, but not in wa-
ter, and burns in the fire with a flame. It forms saccho-
LACTATES with the alkalies and earths; thofe with the

tarths being infoluble, and that with am7/ioniac \rdv\r.g a

fourifli tafte. On the metals it does not a<5l, but with their

calces it forms fahs ot very difficult folubility.

The ferum of milk may, by feveral procelTes, be made to

pafs into the vinous fermentations. Six fpoonsful of alco-

hol, with three pints of milk, expofed in clofed vefiels for

a month, giving vent occafionally to the gas, will be con-

verted into good acetous acid. A fpirituous liquor is alfo

made from maies milk. Milk is turned, or its various

conftituent parts are feparated fpontaneoufly, or by the ad-

dition of rennet, and feveral other fubftances, fuch as neu-

tral falts, acids, and even certain vegetables. The folid

mafs thus feparated from the whey, contains two fubftances,

ckeefe and butter.

Milk inay be curdled by pafling through it the ele6lric

fluid, and then reftured to its fluid ftate by fixed alkali.

Bouillon le Grangers Manual ^ 1800.

Cheese is foimed by the curd undergoing a commence-

inentot the putrid fcimeritation, by which it acquires con-
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fiftency, tafte, and colour; and is then prefTed and dried

for ufe. No fubllance has a llionger refemblance to cheefe

than boiled white of egg, both being foluble in diluted acid,

in cauftic alkali, and in lime water. The earth of cheefe,

according to Scheele is a phofphate of lime. Ammoniac dif-

folves cheefe more efte6lually than fixed alkalies, and;//7nV

<?r/(/ difengnges nitrogen from it.

Butter is procured from the cream which floats on the

top of milk, by agitation, the remaining milk being termed

BUTTER-MILK. Butter, unlefs falted, foon changes, be-

coming rancid like oils ; the acid, thus developed, maybe
wafhed off by water, or by the fpirit of wine. W\i\\ fixed
alkalii butter forms a foap. By dillillation it yields water,

a coloured concrete oil, and a ftrong pungent acid, the

febacic acid.

At Coni^antinopk the butter is obtained from the Crimea
and the Cuban, they do not fell it, but melt it over a (low-

fire, and fcum off what rifes ; it will then preferve fweet a

long time, if it was irerti when melted. Ealon s Sur-vey

of the Turhfh Empire..

V. Fat is a condenfed in flammable animal juice, con-

tained in its proper membrane. Its colour is ufually white,

but fometimes yellow ; its tafte infipid, and its confiftence

varying in different animals. It is obtained in a ftate of
purity, by boiling in water, after being finely fhred ; it being
thus leparated from the membranes, fibres, &c. It d-tfcrs

with the individual and the part of the body which produces
it, thus we have tallonv^ mixed with offal parts ; lard,

from the hog; and train oil ?ix\6. fpermaceti Uom fifh. Fat
much refembles oils ; like them it is not mifcible with wa-
ter, is liable to rancidity, forms fwap with alkalies, and
burns by the contaft of an ignited fubftance.

Beef-fuet diftilled on the water bath, affords oil and
phlegm ; the phlegm is reddifh, has an acid tafte, effervefces

with alkalies, and turns the fyrup of violets brown. Mar-
ro^w yields the fame produfts, and a fubftance of the con-
fiftence of butter.

Sebacic acid, or acid of fat, thus obtained, has
been concentrated by various proccfles by Mr. Crell. Alka-
lies, it is known, form a foap with animal fat; by heating
this foap with a fulution of alum, he feparated the oil and
obtained the sebate of pot-ash, by evaporation. The
fulphuric acid, afterwards diftilled from this fait, decompo-
fed it, and the febacic acid was feparated.

This acid exifts ready formed in the fat, fince earths and
alkalies difensiase it.
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Mr. Crell alio obtained it by diftillation from the butter

of cocoa, and from fpeimaceti.

It feems to approach to the nature of the muriatic acid,

in fome refpefts, but not in others. Mr. Crell thinks its

place fhould be between the mineral and vegetable acids. It

forms a cryftallizable fait with the cxide ofgoldy as it does

likewife with that of platina. It unites with mercury and
withTf/t'fr, yielding the latter to the muriatic acid, but not

the former; it takes both from the fulphuric. It alio takes

lead fiom the nitric and acetous acids, and tin fvom the ni-

tro-muriatic. It attacks neither bismuth^ cobalt, nor nickelt

nor decompofes \\\t fulphates of copper^ of ircn^ or of zinc,

nor the nitrates of arfenicy fnanga?iefe, zinc, S^c, but redu-

ces the oxide of arfenic. It unites with the carbonates of
lime and alkali, with effervefcence, and forms falts very

fimilar to the acetites of the fame bafis. Creli formed with

it a SEBAClC ETKER.
The febacic acid treated with the«/7;7V acid, may be con-

veited into the oxalic, and acetic acid.

From the foregoing analyfis, it appears that fat is a kind

of oil or butter, rer\dered concrete by an acid, being, in

faft, an acidfoap. By ftill nicer analyfes, it has been efti-

mated, that llx parts of fat confifts of nearly five of carbon,

and one of hydrogen, with fome febacic acid : and not yield-

ing fo much oxygen and nitrogen as the flefliy parts.

Dr. Gren remarks, that though efteemed as a peculiar

acid
;

yet after being purified and concentrated, it mani-

fells the fame properties as the acetic acid.

Dr. Beddces appears to think that fat is produced in the

animal fyllem, in proporuon to the diminution of oxy-

gen.
Oxygenated lard is formed by melting one part of «/Vr/c

rtai/ with fixteen pans oi' axungia, ftirring it with a glafs rod,

and leaving it over the fire till it throws up bubbles. The
nitric acid is decompofed, the nitrogen is difengaged, and

the oxygen combines v/ith the fat, without giving it acidity,

Alyon,

Spermaceti is a concrete oil, extra6led from a fpecies

of the whale, the cachalot. It burns with a very white

flame, and rifes totally if d'ftilled on a naked fire, afiuming

a reddifli tinge, and lofing its natural confidence by repeated

diftillations. The fulphuric acid diffblves it. The 7iitric

and muriatic have no a6lion on it. Alcohol diflblves it

by the affiftance of heat, but lets it fall as it cools.

It is alfo diflblved by ether, and by the fixed and 'volatile
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VI. The BILI is a fluid fecreted by the liver, deposited" in

the gall-bladder, and thence conveyed into the duodenum.
It is glutinous, of the fluidity of oil ; of a very bitter tafte,

a green colour, inclining to yellow ; and froths by agita-

tion like a folution of foap. Diftiiled on a water bath,

it yields a phlegm which is neither acid nor alkaline,

but foon putrifies; this phlegm, and the bile itfelf,

fometimes, it is faid, emits a fmell like that of muflc.

The refidue of this d. filiation is a dry extrafl, which
attra6ls the humidity of the atmofpheie, and is tena^

cious, pitchy, and foluble in water. By more violent

heat it yields ammonia, an empyreumatic animal oil, con-

crete alkali, and hydrogen.—The coal is not difficult of in-

cineration, and contains iron, carbonate of foda, and phof-

phateoflime. Bile is decompofed by acids, by which a

coagulum is feparated, which is folulale in excels of acid,

and which forms, with the muriatic acid, a red folution ; sn
oily fubftance, analogous to refin, alfo riles, and lalts are

formed which have fcda for their bafis. Bile is foluble in

alcohol, by which the albuminous principle, which renders

bile coagulable, and haftens its putrefa6\ion, is aifo fepara-

ted. The bile appears therefore to be a combination of foda

with a matter cf the nature of refins, and a lymphatic fub-

ftance, which renders it fufceptible of prutrefa6\ion and co-

agulation. It unites with oils, and cleans ftuffs in the fame
manner as foap j but does not appear to mix with oily fub-

ftances in the fame manner as foap.

When the bile becomes thick in the gall-bladder, it forma^

the concretions called i^z7/^r}' r^/rw/z ; concreted, it is fup

pofed, by the abforption of oxygen. Thefe are foluble in

general, in ardent fpirit ; and when the folution is left to

itfelf for a certain time, brilliant and light particles are fcen

in it, which appear to have an analogy with the fait of ben-
zoin, and with thofe which are foundin the human calculi.

There appear to be two forts of biliary calculi, the one
opake, conhfting of thecondenfed bile, with a fubftaiice fimi-

lar to wax or fpermaceti, and formed in concentric ftrataj

the other compofed of cryftalline plates, fimilai to mica or

talc, formed by the cryftals juft defcribed.

VII. The SOFT AND WHITE paits of animals. The
tendons, cartilages, ligaments, and fkin of animals, contain

a mucous fubftance, very foluble in water, but not in alco-

hol ; known by the name of gelatin or animal jelly. It

is obtained merely by boiling any of the foregoing fubftan-

ces In water : it has in seneral no fmell, and is infipid to

the tafte. By diftillaiion this jelly yields aninfipid and in-

O z
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txlorous phlegm, which eafily putilfies ; by a ftronger heat

it Iwells, becomes black, and emits a ftrong odour, with
white acrid fumes ; an alkaline phlegm, an empyreumatic
oil, and a little carbonate of ammoniac pafTes over; and a

i'pongy coal remains, difficult of incineration, and which
contains muriate of foda and phofphate of lime.

As it putrifies, a large quantity of nitrogen, hydrogen,
and carbonic acid gas, is emitted. It is diflblved by acids,

but more readily by alkalies ; and with nitric acid, nitrogen

gas is difengaged. It feems to differ from the vegetable

jelly, chiefly in the lymph it contains, which is evidently

much more animalized than the other conftituent parts of
the jeliy. If concentrated to fuch a degree as to give it the

form of a cake, its difpofition to putrefaflion is flopped ; on
this principle dry or portable foups are formed. By a fimi-

iar concentration of the jelly made from the parings of lea-

ther, the fkins of animals, with the ears of oxen, calves,

fheep, &c. are the ftrongeft ^//^^^ made. With the clippings

of gloves and of parchment is madeyfjs^-, ufed by plafterers,

&c. GilJers" fize is made by boiling eel-ikin with a fmall

quantity of lime in water, to which fome whites of egg are

a'dded : that which is employed to iorx'xiy papert and repair its

uefe6ls, is made of wheat fiour dffufcd in boiling water.

From the mucilaginous parts, chiefly the air bladders, of a
larne fifn, in the Ruffian feas, is iovmed fijh-glue ov ijinglafs,

which pofTefTcs very flrong agglutinating power, and is ufe-

fill in ftiffening, and giving a luftre to gauzes, &c. Ifin-

glafs forms a ftrong glue, by folution in either water or alco-

hol.

Gelatin, Mr. Hatchett obferves, may exifl in the dif-

ferent degrees of tenacity and vifcidity which chara6lerize

7nucilage,/izei and glue, the different forms in which it ap-

pears. T his difference is evidently an inherent quality, and
not caufed by mere infpiffatiun, the glue made from ceitain

parts of animals, fuch as the fkin, being of a better

quality than that which is made from the finew, and
the befl and flrongeft glue is always made from the more
aged animals. Gelatin when completely dried is afFe6led

by water, according to its original degree of vifcidity, cold

water diffolving dried mucilage in a fliort time, but only oc-

cafioning a cake of glue, after fleeping three or four days (o

fwell much, without being diflblved. Gelatin is folu-

ble in acids 5 thus dry mwcilage, dry fize, and dry glue,

are progrefTively diffolved in n>tric acid, according to the

degree of vifcidity by which ^hey are diftinguiflied.
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There is every reafon to conclude that the fubftance \vhic!t

in very young animals was at firft mucilage, becomes pro-

grefTively more vilcid and affumes the character of gelatin,,

which as animals increaie in age becomes more and mors
vilcid.

Skins of animals yield gelatin proportioned to the degree

of flexibility they poilefs. Thus the fkin of the eel and the

fliark yields a large proportion. The fkins of the hare,

rabbit, calf, ox, and rhinoceros, yield fimilar refults
;

that of the rhinoceros yielding the ftrongefl: and moll vifcid

gelatin. The true ikin or cutis is completely foluble by
long boiling, and feems to be eflentially formed of gelatin

j

but the cuticle isfoftened, but not diflblved, and appears to

contain gelatin only in a fmall proportion ; it is however
necefTary to its flexibility, fince it becomes quite brittle when
deprived of it.

The cartilages of the articulations are al fo completely fo-

luble when long boiled with water j but this by no means
happens when other cartilages are thus treated.

Hair imparts a fmallportion of gelatm to water, lofing

thereby its elafticity and flexibility^ the fofteil and moll flex-

ible hair yield ng mofl.

Feather, quill, human nail, ox's hoof, tortoife Jhell, and
the fcale of a fcorpion, fliewed no trace of gelatin by the

tell of the tanning principle, and but a faint white cloud
with nitro-muriate of tin.

Horns, fuch as thofe of the ox, ram, goat, and chamoisy

yield fmalJ quantities of gelatin, and in proportion to their

flexibility* Buty?^^'s or buck''s horn difl^er from thefe,

both in compofition and conftru6lion ; containing, like

bone, much phofphate of lime, and like bone, a large

quantity of gelatin : phofphate of lime generally being ac-

companied by gelatin as in flag's horn, bone, ivory, &c,
but when carbonate of lime is the hardening fubftance, as

in fliells, madrepores, and millepores, no gelatin can be
difcovered.

Scales of fijh, and the fpicula of the Jharli^ fkin, appear

to be true boney fubftances, containing much phofphate of
lime, with a greater proportion of the membranaceous part

than in common bone.

Horny fcales of the mantis, of lizards, ferpents, Sec. yield

but very flight traces of gelatin, feeming to confifl of the

membranaceous fubftance merely, appearing to be devo'.d

of phofphate of lime, as an oflifying matter.

Gelatin is evidently the principal caufe of flexibility and
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clafticity, and the putrefcibility of various parts." Philof..

Tratif. 1800.

The SKINS of ANIMALS, after vvaftiing, flefliing, and
cleaning from the hair, are impregnated vvi»h the tanning

principle, with which they form a compound infoluble ir\

water, and pofleffing other ufeful qualities j this fubllance

is termed leather.

To render leather impenetrable by water, Mr. Hilde-

brandt recommends it to be foakcd in oil in which minium
is diflolved and boiled to a deep brown.——^//«. de Cbi»

de Crell. 1799.
VIII. The MUSCULAR or fleshy parts afford, by

diftillation, water, alkaline phlegm, empyreumatic oil,

nitrogen gas, carbonate of ammoniac, and a coal whicfe

yields a fmall quantity of fixed alkali and febrifuge fait.

Thowvenel found, in flefli, a mucous extraEiive fubfiancet

fohible in water and in alcohol ; and when concentrated,

poiTefiing an acrid and bitter tafte. On hot coals it fwells,

liquifies, and emits a fmell like that of burnt fugar: all its

charatSlers, indeed, fhow a refemblance between it and the

faccharine matter of vegetables. Thowvenel alfo obtained,

by a flow evaporation of the decoflion of flefh, fait, in tlje

form of down, and in cryftals of an indeterminable figure :

this fait appeared to him to be a phofphate of pot-afli, in

frugivorous, and a muriate of pot-a(h in carnivorous, ani-

mals. Fourcroy thinks thefe faJts may be phofphates of fo-

da, or ammoniac, mixed with the phofphate of lime. The
mofl: abundant part of mufcles, and that which conftitutes

their predominating charafter, h \.\\q fibrous matter. This
is didinguifhed by its infolubility in water, and by its

yielding more nitrogen gas, by the nitric acid, than other

animal fubftances. It alfo yields the oxalic and the malic

acid. It putrifies readily, when moiftened ; and affords

much concrete ammoniac by dlftillation. Of the other mat-

ters contained in flefh, the lym»ph, and fat part, have been

already fpoken ofj and the albumen has been lately

the fubjef^ of (bme ingenious experiments of Mr. Hatchett.

Albumen, that tenacious fluid contained in the blood,

and compofing the chief part of the white of eggs, which,

when dry, is femitranfparent, like horn j is according to

Mr. Hatchett, the predominant and effential part in the

tifiue or web of membrane, cartila^je, fponge, the horny

ftems of gorgonia, horn, hair, feathei-, quill, hoof, nail,

horny fcale, cruft, and tortoife (hell, and although of fimi-

lar chemical properties, yet it varies in confirtency, from a

tender jelly-like iubftance, to a completely formed mem-
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brane, or to an elaftic, brittle and hard body, like tortoife-

fhell, manifefting a ftratified arrangement. Moreover the

chemical properties of thele fubrtances refemble thole of
pure albumen, in every refpeft ; fo that it evidently ap-

pears to be the original fubftance from which tortoife-fhell,

hair, horn, mufcular fibre, &c. have been derived and
formed.
Mr. Hatchett thinks there is alfo much reafon to believe

that gelatin, although it appears fo different from albumen
in many refpefts, is yet formed from it, and that albumen,
or the coagulating lymph, is the primary animal fubUance
from which the others are derived. Pure albumen which
has not been fubie6led to the effe6ls of organization, appears

to contain a confiderable portion of faline matter, and very

little of any earthy fubftance j but in fuch bodies, which
(although derived from albumen) have fuffered various

changes by the aftion of the vital principle, the quantity of

faline fubftances appears to be diminiflied, while that of
the earthy matter is increafed ; and as lime, in the dates of
phofphate and carbonate, is fo much more abundant in the

mufcle of beef than in that of veal, we may infer, that the

earthy matter is more abundant in the coarfe and rigid fibre

of adult and aged animals, than in the tender fibre of thofe

which are young.
There appears much reafon, Mr. Hatchett fays, to be-

lieve that the gelatinous fubftances and mufcular fibre, dif-

fer from fimple and unorganized albumen, by a diminution
of the carbonic principle in the one, and by an excef* of it in

the other, the mufcular fibre containing by much the great-

eft quantity : refembling, in that refpe^, the vegetable

fibre.

In refpefl to economical purpofes, Mr. Hatchett ob-
ferves, that all animal fubftances whatever (exclufive of
carbonate and phofphate of lime) may be converted into

two fubftances of much utility, glue and foap j the gelatin

yielding the one and the albumen the other. PhiL
Tranf. i8oo.

Foitrcroy found the mufcular parts of bodies, which
had been interred in the Ccmeferte des Innocensj converted

into a fubftance refembling fpermaceti.——y^«««/^j de Chi-

mie. v.

Lord Bacon, in his Syl'va Syl'varum^ ftates, that fuch %
change may be eff'efted, by putting pieces of flefti into a

glafs covered with parchment, and allowing theglafs to ftand

fix or feren hours in boiling waler.
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Thotnas Sneyd^ efq. of Stafford (hiie, found in the mud,
at the head of a fifh pool, the body of a duck or young
goofe, converted into a hard fatty matter refembling fper-

maceti ; having apparently fuffered a fimilar change with

that of the human bodies, obferved by M. Fourcroy, in the

Cemeterie des Innocens. ?hil. Tranf. 1792.

Mr. G. Smith Gibbes, having placed the leanefl: part of a

rump of beef in a box with holes, fo as to float on the fide of

a river, found, at the end of a month, it was converted to a

mafs of fatty matter. He alfo found a piece of lean mutton,
en which nitious acid had been poured, three days before, to

be exa6lly the fame with feme which he had before got trom
the water, and which, though changed, was not fo much fo

as the beef. Phil. Traiif. 1794.
Mr. Gibhes further remarked, that the fatty matter form-

ed from the flefh of quadrupeds, does not cryftallize, whilft

that from the human fubjetSl aifumed a vej-y regular and
beautiful cryftalline appearance. To purify this matter he

expofed it to the fun and air, for a confidcrable time,

reduced it to powder, and poured on it diluted nitrous acid,

this remaining on it an hour 5 he then wafhed it repeatedly,

and finally melted it with hot water, and, on allowing it to

concrete, it was of a beautiful Ihaw colour, and had the

agreeable fmell of the beft fperraaceti. FhiL Tranf.

Dr. Cranvjord, by his Ingenious experiments, difcovered,

that cancerous matter renders fyrup of violets gieen, and
that, with oil of vitriol, effervefcence takes place, and the

mixture becomes of a dark brown, agas beingdifengaged,

which has many of the properties of hepatic air, and which
the do6\or called, animal hepatic air. This he found to be

mixed, in the matter, with volatile alkali, forming an hepa-

tifed ammonia^ which may occafion the black depofitio.n

from the folution of fublimate, when employed to wafh ve-

neieal ulcers in the throat; on faturnine poultices applied to

ill-conditioned ulcers 5 and on filver probes introduced into

finous ulcers. The animal fibres undergoing, in cancer-

ous and other malignant ulcers, neaily the fame changes

which are produced by putrefa(5lion, or deftruftive dif-

tillation.

Lean animal fubftances yield, by heat, alkaline air,

carbonic acid, and animal hepatic air, from which fome-

times is depofited an oily empyreumatic /ubftance, a dimi-

nution of the volume of the gas, at the fame time, taking

place. It feeming probable, the do6loi' thought, that thei'c
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three aerial fluids combining together, fonned the oily em-
pyreumattc fubftance.

The aerial fluids extricated from the mufcular fibres of

animals by putrefa6lion, conlift of carbonic acid and ani-

mal hepatic gas, mixed with a very fmall proportion of

phlogilHcated air. From the green leaves of a cabbage, I

obtained, the do6lor fays, an aerial fluid, which, in mod
of its properties, refembled animal hepatic air. PbiL

Tranf. 1790.
Fauquelin found that ammonia was produced by the a6lioii

of fulphurlc acid on animal fubftances. Mr. JamefoJi found

that the mufcular fibre of fifn, treated with pure alkali,

yielded ammonia, efpeclally with long boiling and the addi-

tion of tallow; a carbonaceous matter fubfiding, not a6led

upon by alkalies. Thus the mufcular fibre appears to be

completely decompofed, its hydrogen and nitrogen forming

ammonia, and the carbonaceous matter being left behind.—

Jamefons Experiments.

IX. Urine is an excrementitious fluid, fecreted by the

kidneys ; in its natural ftate, it is tranfparent, of a peculiar

fmell, a citron yellow colour, and a faline tafte. Befides

the differences proceeding from peculiarity of habit, there

are other differences in the urine, arifing from other cir-

cumftances. That which is voided foon after copious drink-

ing, Is aqueous ; having hardly colour or fmell, and is called

crjide urine, cr urina potus : whereas that which is made
after the fanguification, fucceeding to a full meal, poflTefTes

all the characters of urine, and may be called the faces

fanguinis.

By the fpontaneous decompofitlon of urine, it foon lofes

its original fmell, and acquires that of ammonia; which
being alfo diflipated, the fmell becomes very fetid and

offenfive, and the colour brownifh : in this ftate it mani-
fefts much lefs acid than when frelh (Halle). The
crude urine prefents very different phenomena, becoming
foon covered with mouldinefs, like the expreff^-d juice of

vegetables.

By diftillation, the urine yields a phlegm which foon pu-
trfies, and which affords ammonia by its putrefa6lion. At
the fame time, a fubftance is precipitated of an earthy ap-

pearance, but which is, in reality, apeculiar faline fubftance.

This fait forms the fedimcnt of urine, which feparates by
the cold, or by evaporation, even in the urine of perfons la

perfeft health.

By evaporating urine to the confiftence of a fyrup, and
allowing it to ftand Ih a cool place, cryftah are formed.
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This precipitate of cryftals has been called fufihle falt^ ntt-

tinje falty and microcofmic fait. It is chiefly compofed of
the phofphateof foda and of ammoniac, and is ufed as a flux

to the earths.

From accurate experiments it appears that thirty-fix

ounces of urine yields a refiduum from an ounce to an ounce
and a half, which confills of the following ingredients in'

nearly thefe relative proportions.

Drams. Grains.

Muriatic falts i o
Phofphoric falts • • 3 5©
Lithic or Uric acid and phofphate of lime, 1

with excefs of acid \
^

Animal extraftive matter 3 40
The falts are the mui iates of pot-afh and of foda ; the

phofphates of foda, of lime, and of ammonia, with the lithic

and phofphoric acids. Cruikjhank,
Urine, when firft voided, contains an excefs of phofpho-

ric acid, and thereby holds in folution more or lefs of phof-
phate of lime. It foon runs into the putrefactive flate, ac-

companied with the extrication of much ammonia. The
ammonia is difengaged from urine, likewife, by the fixed

alkalies and lime, which decompofe the phofphate of am-
moniac ; and acids diminifh its fmell by combining with and
fixing the ammonia, which is the principal caufe of its

odour. The urine of animals which feed on vegetables

does not appear to contain phofphoric acid, but an acid of a
vegetable nature, which feems to refemble the benzoic.——
Rouelle and Fourcroy.

Recent human urine contains ten conflant ingredients
;

muriate of foda, muriate of ammoniac, acid phofphate of
lime, phofphate of magnefia, phofphate of foda, phofphate

of ammonia, uric acid, benzoic acid, jelly, albumine, and
the fpecific matter of urine, called uree, to which matter

the urine owes its odour, colour, and favour, its alterability

into ammonia, carbonic and acetic acids, &c. with the

property of becoming by putrefcent fermentation, a fluid fo

different from what it is wh;n firft voided, as to contain nine

new ingredients. Thefe are, 1. Ammonia in excefs. 2.

Phofphoric acid faturated by this alkali. 3. Phofphate
of magnefia, converted into ammonlaco-magnefian phof-

phate. 4.. Urate of ammonia. 5. Acetous acid, united to

ammonia. 6. Benzoic acid with ammonia. 7. Muriate of

foda, changed in its cryftallization from the cube to the

o6laedron. 8. Muriate of ammoniac, changed from the

oftaedron to the cube. 9. Carbonate of ammonii'.c.
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The uree is obtained by dHtlllation from a brown liquor

formed, by adding at different times, four times their weight

of alcohol, on the cryftals yielded by infpiff-ued uiiue.—

—

Ann, de Chun. 93.
According to Fourcroy, theanalyfis of urine dilcovers that

it contains the phofphoric, uric, and benzoic acids, in a

free ftate, the phofphates of lime, of foda, of magnefia, and
©f ammoniac, and a peculiar cryftalline matter in the form
of an extra6l, which is the mod abundant of all the matters

it contains ; and which poffeffes the very Angular property

of changing to carbonate of ammoniac by the aflion of fire,

and alio of changing the cubic cryftals of the muriate of

foda into o6lahedra,"and the o6lahedra of the muriate of

ammoniac into cubes. This animal matter, named uree,
is an excrementitious fubftance furcharged with nitrogen,

and it is by it that the body rids itfelf of the fuperfluous

part of this animalizing principle. The urine fuffers a

fpontaneous decompofition, thereby undergoing very con-
fiderable alterations, its falts being changed and multiplied,

and the acetous and carbonic acids, with ammoniac formed.
Befides the ammoniaco-magnefia phofphate, and the phof-

phate of ammonia, the carbonate of ammoniac is produced
in aconfiderable quantity, and is eafily obtained by diftilla-

tion. Tab. Sya. de Fourcroy^ 1800.

Phosphorus is thus obtained from URINE. Ten
pounds of urine evaporated to the confiftence of honey, the

muriate of lead, remaining after the diftillation of four

pounds of minium, two of muriate of ammoniac, and half

a pound of charcoal, are to be mixed together, and dried in

an iron pot, until reduced to a black powder, which is to

be deprived of its volatile alkali, fetid oil, and muriate of
animoniac, by diftillation ; the refidue containing the phof-
phorus, which it will yield, by diftillation in a good earth-

en retort. In this procefs the muriate of lead is employed,
to decompofe the phofphate of foda, which is not decompo-
fable by charcoal, and to form the phofphate of lead, which
affords the phofphorus. Margraof,

Phofphorus is of a flefti colour, of theconfiftence of wax,
and at firft tranfparent, but becoming white, and, in the
fun, yellow. In the air it emits a white fume, and is lumi-
nous in the dark. It is foluble in oils, more efpecially in

volatile oils, which then become luminous : the oil of cloves
is ufed for this purpofe, and every time the bottle is opened
a phofphoric flalh is feen. A phofphoric gas may be extraft-
ed from phofphorus, which takes fire by the mere contact of
air. Thus the nitric acid being digefted on phofphorus, a

P
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gas efcapes, which takes fire in the receiver, afFording the
.appearance of flafliesof Tghtning ftriking through thecuvity
of the veflels.

A very ihin flice of phofphonis being placed on an anvil
with a gros of the ciyRals of nitrate of filver, and fmartly
ibuck with a hammer, a moft terrible detonation v\'as pro-
duced, the edge of the hammer was turned up, and the

anvilfhaken and marked with ftreaks of filver. The lapis

infernalis and all the metallic nitrates being thus treated,

violent detonations were produced. The experiment alio

fucceeded with the common nitrate of pot-afli, but the ham-
mer was required to be heated. Brugnatelli.

Fan Alvns )epeated thefe experiments with fuccefs, and
found the oxides of gold, filver, and mercury, by fire, to

occupy the firlf rank among fulminating fubltances. He
alfo difcovered that two grains and a half of oxygenated
muriate of ammoniac, with four grains of phofphorus, be-

ing gently crufned on the anvil, a moft terrible detonation

enfued, which alarmed the houfe ; and the conculTion was {o

violent as to force the hammer out of his hand. Ann.
deChini. 1797.

Phofphorus precipitates fome metallic oxides from their

folutions, in a melallic ftate, and the phoi'phoric acid is

formed ; the oxygen quitting the metal to unite with the

phofphorus.

Phofphorus is not luminous in pure nitrogen gas, as was
maintained by Prof. Gc'etiling ; the prefence of oxygen ap-

pearing to be neceflary to produce this etfeft. Jacques^ Hel-

dibrandy Van Mons.
At about 100^ of Fahrenheit, it takes fire with decrepi-

tation, burns with a very bright flame, and emits a very

abundant white fume, whxh is luminous in the dark.

The refidue of the combullion is a red cauftic fubftance,

which^ attra6ling the humidity of the air, is diifclvcd into a

liquor.

Brugnatelli remarks, tliat phofphorus dilToIves without

light in oxygen gas, which becomes luminous by adding

any mephitic gas. It diifolves alfo in hydrogen, and is then

Separated by oxygen. It feparates the oxygen from the

oxy-muriatic acid, and becomes itfeif an acid, but does not

difTolve in pure carbonic acid. When the temperature is a

little raifed, and fome puje air is added, it fiiines better than

in atmofpheric air. Water fufpends little atoms of phof-

phorus only. Atmofpheric air diffolves it at the moment of

burning, and becomes phofphorefcent.——*^»a. de Ch\m*
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Gren fays, that phofphoius not ftining in pure oxygen

air, but requiring a little portion of nitrogen, is owing to

the fame reaibn \\\-xx other fubitances, fuch as lulphur, re-

quire the medium of fome o;her fubftance, to enable them

to 3ttra6\ oxygen.
G'vtanner conjectures phofphorus to be hydrogen in its

purelt itate.

The PHOSPHORIC ACID is formed by the combinatioa

of oxygen with t:ie phofphorus during conibullion. This

acid thus obtained is, however, imperfeft, not being fatu-

rated with oxygen j but the phofphorus is more completely

decompoied by the (lower combultion, or combination with

oxygen, which takes place at the common temperature of

the atmofph?re ; fluid acid uf phofphorus is thus obtained,

flill however retaining a fmall quantity of undecompofed

ph.«fpIio.us, ct which it may be cleared by di^eitmg alcohol

upon it.

By digeft ng zrrVric <^<:;i/ upon photphorus, nitrous gas is

feparated and the oxygen unites to the pho.'phorus, fosming

pkofphcric aciJ. If the acid be highly concentrated, the

pholphorus burns at the furfice. The water in which
phofph .rus is kept, contrails acidity in time, the water

yielding its oxygen to the phofphorus. This acid, whea
pure, is clear, inodorous, and not corrofive ; it may be

concentrated iodrynefs, when its fpecifie gravity, compared
with water, is as 3. i. It is very fixed. If after concen-

tration it is put in a crucible, on hot coals, it boiU, a green

flame appears, and the mafs is converted into a white tranf-

parent fubltance foluble in water.

The PHOSPHATE of POT-ASH forms a very foluble fait,

in tetrahedral cryl'cals, terminating in tetrahedral pyramids
;

is acid, fwells on hot coals, is difficult of tufion, and de-

compofable by lime vralei-.

Phosphate of soda forms in rhomboldal cryftais

which efflorefce in the air. This like the former phofphate

melts into a glafs when ignited. It has been introduced

into medicine by Dr. Pearfon, as a ufeful and almoft taft&-

lefs cathartic.

Phosphate of ammonia forms in tetrahedral cryftab,

read ly foiuble in water. It is aifo fui'ible, when it parts

with its ammoniac.
Phosphate ot magnesia is difficult of folution, but

becomes more eafdy ibluble, cryftailizabie, and fufible, the

more it contains of phofphoric ac d.

Phosphate of baryt is taflelefs and infoluble, and
convertible by fire into a glafs^
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Phosphate of strontia is fgluble, when the acid Is

in excefs, and forms tabular cryftals. In fire it fufes intoa
mafs like porcelain.

Phosphate of lime is white, friable, infipid, opake,
and inl'oluble in water.

Phofphate of lime, apatite ox phoffhorite^ has been found
in an amorphous ftate in Hungary, and forming entire

mountains in Spain. It is alfo found in truncated hexhe-
dral, longitudinally ftriated prifms, laminated in their

tranfverie frafture, and generally with tin and fluor. Klap-
roth found it to contain acid 4.5, lime 55. The chryfoiite

is alfo confidered as a faline combination of this fpecies.

Phosphate of alumine forms in thin flattened

needle-like cryftals, obliquely truncated at both ends.

It deliquefces in the air, and, in a melting heat, fufes into

glafs.

X. The CALCULUS of the bladder is chiefly formed
of a peculiar concrete acid, which is flightly foluble in

boiling water, and is depofited in cryftals, as the fo'ution

cools.

The URIC ACiD, or acid of calculi, formerly called the

lithic acid^ is concrete, fparingly foluble in water, and is

decompofed, and partly lublimed by diltillation : it decom-
pofes the nitric acid, unites with earths^ alkalies and metal-

lic oxides, and yields its bafes to the vveakeft 'vegetable acids^

not excepting \\\.t carho7iic

,

Mr. Lane afcertaineJ by care^il experiments that there

exifts a great difference in different calculi, fome being dif-

folved in the lixivium faponarium, and others being fcarcely

alteied 5 fome retaining their form, whilft others were near-

ly evaporated by a red heat. Different parts of the fame cal-

culus varying confiderably in thefe refpefts.——P/*//. Tranf.

Jt has been afcertained that the calculus, ifl:. Is diffolved

by the fulphuric acid, with heat. z. Is not a6led on by the

muriatic acid. 3. Is diffolved by the nitric acid, with effer-

vefcence and the difengagement of the nitrous gas and car-

bonic acid : the folution is red, contains a difengaged acid,

tinges the flcin of a red colour, and is not precipitated by the

muriate of barytes, nor rendered turbid by the oxalic acid.

4. Is not afled on by the carbonate of pot-ajl), but is dif-

folved by the caujlic alkali, as well as the njolatile alkali,

5. Is diffolved in litne-^vater in the quantity of 5,37 in

1000 grains, and may be precipitated by acids. 6. Contains

a fmall quantity of ammoniac. 7. The coally refiduum of
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combuftion indicates an animal fubftance of the nature of

jelly. Scheele.

This illuftrious chemift has alfo proved that all urine,

even that ot infants, holds a fmall quantity of the matter

of calculus in folution, and that the brick coloured depo-

fition from the urine in fevers, is of the nature of calculi,

but he did not find that it contained a particle of calcareous

earth. By pouring the fulphuric acid in'o the nitrous folu-

tion of the calculus, a true fulphate of lime was obtained
j

although the lime did not exceed the 200th pait of the entire

weight.

This chemift alfo dete(5led a white fpongy fubftance, not

foluble in water, fpirit of wine, acids, or alkalies, nor in

the nitric acid, even in the ftate of allies ; but the quantity

was too fmall to be thoroughly examined.
The matter obtained from calculi, by folution in lye of

cauftic fixed alkali, and precipitation by acids, has been

fuppofed to be an acid fimilar to that obtained by fublima-
tion, and which has been termed LiTHiC acid. Dr.
Pearfon obtained this precipitate, in the proportion of at

leaft one half of the matter of the calculi ; and aflerts that

this precipitate does not belong to the genus of acids ; that

it is not the fame thing as the fuhlimaie of Scheele^ nor is to

be referred to the animal mucilages ; but that it belongs to

the genus of animal oxides. Its peculiar and fpecinc dif-

tinguifhing properties being imputrefcibility, facility of

cryftallization, infolubility in coid water, and that mcft

remarkable property of all others, of producing a fink
or red matter., on evaporation of its folution in nitric acid.

Q'i 300 grams of calculus 175 were this peculiar animal
oxide., 96 were phofphate of lime, 29 were ammoniac and
probably united with it, phofpboric acid, <vjater, and com-

mon mucilage of urine.

The term lithic, being, the dovSlor fays, a grofs fole-

cifm, he propofes, as more appropriate, the term OURIC
or URIC. This oxide he would therefore term the uric
OXIDE.
From TOO gra'ns of an urinary concretion he obtained

only 18 grains of the acid fublimate of Scheele, and doubts
whether the lithic acid of Scheele exifts as a conftiiuent of
urinary concretions, oris compounded, in confequence of a

new arrangement of the elementary matters of the concre-

tion, by the agency of fire. The doclor did not find the

uric oxide in the urinary concretions of any phylivorous
animal.—/^/6/7. Tranf. 1797.

P a
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fourcroy afTerts that Scheele did not give the name of
lithic acid to the fublimate of the calculus, as Dr. Pear-
fon aflerts, and that the peculiar animal oxide of Dr.
Pear/on is really Scheele's acid (the lithic acid). Fourcroy
approves of the adoption of the name ouric acid, efpecially

as Dr. Pear/on has found the fame acid in athritic concre-
tions, and it has not yet been found, but in man. Ann. de
Chim. XXVII.
Although the caufes of difeafe, thefe concretions are the

natural piodufts of urine, which generally contains almoft

all the materials of which they are compofed. Thefe may
be formed by

1. Uric acidy which cryftallizes in ftriated layers, is in-

foluble in cold water, and but fllghtly foluble in hot, it

weakly reddens turnfole, is infipid, inodorous, foluble in

ciuftic alkali ; when pure, of a fawn colour, and becoming
of a pink red by the addition of nitric acid.

2. Phofphate of lime, this will be found to concrete iti

earthy layers refembling chalk, to be foluble, without ef-

ferveicence, in nitric acid
;
precipitable by all the alkalies ;

by the fulphuric acid in a fulphate of lime, and by the oxa-
lic acid is an oxalate of lime.

3. Am?noniaco-magneJian phofphate^ forms in femitranf-

parent, fpathofe, hard layers, fufceptible of polifh, or in

cryftals, very foluble in all the acids, yielding an ammonia-
cal vapour by the addition of fixed alkalies, which deprive
it of the phofphoric acids. It is often mixed with the phof-
phate of lime, and frequently covers a kernel of uric acid

or oxalate of lime.

4. Oxalate of lime forms the harder, mulberry form,
calculi, which are very denfe and capable of receiving a
tine polifh, are externally of a footy brown colour, inter-

nally of a dirty grey, having numerous tubercles on their

furface, are infoluble in water, very difficultly foluble in

the nitric acid, and not affefted by alkalies, leaving, after

the aflion of the fire, which burns the animal matter, a refi-

due of quick-lime.

Befides thefe four fubftances, which are united to a gela-

tinous or albuminous animal matter, filica is fometimes,

but very rarely, found in the human urinary calculi.——
*rahl. Synopt. de Fourcroy, 1800.

Dr, Pearfon found the uric acid in arthritic concretions :

Mr. Tennant difcovered in them a combination of that acid

and foda. Fourcroy and Vauqueltn confirm this analyfis,

finding them to confift of urate of foda, with a confiderable

quantity of animal matter.
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XI. The PRUSSiC ACID, Q\' colouring matter ofpruj/ian

bluet is produced by expohng the horns, hoofs, or dried

blood of animals, with an equal quantity of fixed alkali, to

a red heat. The alkali united with the acid thus formed,

yields a fait in tetrahedral plates, or prifms, with tetrahe-

dral fummits, which is called prussiate of pot-ash,
or of SODA, according to which alkali has been employed.

Thefe prufllates of alkali precipitate all metals from their

folution ; the alkali uniting with the acid which held the

metal in folution, whilft the pruflic acid unites with the

metallic oxide, and communicates to it a peculiar colour.

Thus gold \s precipitated of a yelloiv \ lead of 2^ 'white',

copper oiz bronvnip) red ', and iron of a dark blue, being a

PRUSSSIATE of IRON, OF the fubftance called prujffian-

blue.

The prufTic acid may be again feparated from prufliate of

iron, by digeftion with pure alkali, the prufTiate of alkali,

being again formed, and the iron left in a brown oxide. Thus
may a fully faturated prufliate of pot afli be obtained ; but
ftillthis is not a pure prufliate, but contains feme iron or

rather prufliian blue, which it deponts on the addition of an

acid, and therefore it is not an accurate teitof the quantity of
iron contained in any folution.

In thefe prufliates, in confequence of the volatility of the

acid, a part of the alkali exifts in a crude ftate, unneu-
tralized ; hence the precipitate of iron has a greenifh call

from the yellow precipitate thrown down by this unfaturated

alkali. This laft precipitate is foluble by an acid and the

other is not j therefore the addition of an acid to it gives it

its full blue colour, and on the fame principle the pruflTiate

may be previoufly faturated with dilute fulphuric acid.

Sulphate of alumine is profitably employed in the precipi-

tation of pruflian blue, its earth increaling the quantity : it

may be deprived of this by digefting it with muriatic

acid.

The pruflic acid is obtained in a pure ftate, by fuperfatu-

rating the pruflliate of alkali with fulphuric acid, and by
fubfequent diftillation. It may alio be obtained by diftilla-

tion of blood with nitric acid. It has an acid tafte and fuf-

focating fmell 5 but except its capacity of combining with
alkalies and metals, it manifefts no confpicuous acid pro-

perties.

By digeftion of prufl^iate of iron with ammonia, the prus-
siate of ammonia is obtained, and, in the fame manner,
is PRUSSIATE of LIME obtained with lime water. This
acid is found alfo in the mineral kingdom, combined with
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iron ; it alfo exlfts in vegetables. The pruflic colouring

principle has been obtained by pafling ammoniacal gaa
through charcoal.——C/(?«^/.

Prouji defcribes pruflian blue to be an oxide, whofe bafis-

contains 48-100 of oxygen. BerthoUet believes its bafis to

be compoied of hydrogen, nitrogen, and carbon } but its

conftituent parts are not yet known.
XII. The BoMBic ACID is found to exift in all the ftates

of the filk worm, in all its ftages of exiftence, even in the

eggs ; but in the egg and in the worm, it is combined with

a gummy glutinous fubftance. ChauJJier.

XIII. Hartshorn gives name to feveral products nfed

in medicine, which though the preference is given to this

horn, may be yielded by any other. By dillillation an

alkaline phlegm is hrll procured, which is called the njola-

tile fpirlt of- hartjhorn j a reddifh oil next comes over, more
or lefs empyreumatic, this reftified, is xht ani?nal oil of Dip-

pie \ then rlfes a confiderable quantity of the carbonate of

ammonia., coloured by the oil, but from which it may be
purified to a beautiful degree of whitenefs. The coally re-

liduum contains foda, with fulphate and phofphate of lime,

from the latter of which phofphorus may be obtained. Burnt

entirely to an afh, it is the calcined hartjhorn of the fhops.

.

XIV. Bo.^^ES confift chiefly of jelly, fat, and an earthy

reutral fait. By difliillation they yield hydrogen and carbo-

nic acid gas, a volatile alkaline liquid, an empyreumatic oil

and dry mild ammoniac, the reliduum is a coal, which,

when obtained with certain precautions, is ufed in the arts,,

and is called i'vory black. By open combuftion this coal is

rc(fluced to aflies, which, unlike the allies of vegetables,

manifefts no marks of fixed alkali.

The earth of calcined bones was difcovered In 1769, to

confift of lime united with the acid of urine (Gahn.) It

was then difcovered, that by dscompoling this fait of bones

by the nitric and fulphuric acids, evaporating the refidue,

which contains the phofphoric acid in a difengaged ftate, and
difiilling the extra6f with powder of charcoal, phofphorus

was obtained. Scbcele.

Pulverized burnt bones are to be mixed with half their

weight of fulphuric acid, and after digefting two or three

days, water mull be added and the mixture digefted ftill

farther on the fire. The water of the lixivium, as well as

the water with which the refiduum is wafhed, to deprive it

of its falts, is then to be evaporated in veflels of ftone ware,

until it affords an extract, which inull then be diflblved in
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the leaftpoflible quantity of water, and filtered, that theful-

phate of lime may be fepaiated. Thisextra6\ may be then

put in a large crucible, and the fire urged ; when it fwells

up, but at laft fettles, and at that inllant, a ivhite glafr, of

a milky hue is formed*, which mixed with an equal quanti-

ty of charcoal, and diftilled in a porcelain well coated retort,

yields the phofpjiorus by diftillation.

The theory of this operation may be thus explained.

During the combudion cf the bones, oxygen combining with
the proper radical, forms phosphoric acid, which with
the lime generates phosphate of lime. Carbonate as

well as prufliate of lime being alfo formed in the fame man-
ner, and at the fame time. The phofphoric acid here is

confidered by Gren as a frodu8 of combuftion and not real-

ly an eduSl. But to return to the explanation of the procefs

—the phofphoric acid is then dilplaced from th.e phofphate,

by the fulj^huric acid, which forms with the lime, fulphate

of lime. By the fucceeding operations, the fulphate is fepa-

rated, and the acid is concentrated. By the diftillation with
charcoal, the phofphoric acid is decompofed ; its oxygen
unites with the coal, and affords carbonic acid, while the

PHOSPHORUS itfelf is difengaged.

The phofphorus may be purified, by being immerfed in a

vefTel of boiling water; as the phofphorus melts, and maybe
pafled through a piece of chamois leather like mercury. The
lower orifice of a funnel being flopped, phofphorus with wa-
ter is to be put in it, and the funnel plunged in boiling wa-
ter ; as the heat is communicated the phofphorus melts,

runs into the neck of the funnel, and takes that form ; when
cold it is to be thruft out of its mould, and kept under wa-
ter : it leaves, according to Proufly a reddifli phofphuret of

carbon on the leather. Ami. de Chim. C. 103.

XV. The ENAMEL of TEETH, according to the very in-

terefting experiments of Mr. Hatchett, diflblved without
heat in muriatic acid, depofits felenite by the addition of

fulphuric acid ; after which the remaining fluid is render-

ed thick and vifcid by evaporation. This when diluted

with water, precipitates lime from lime water, in the ftate of
phofphate. Acetite of lead alfo precipitates a white matter,

which produces a light and fmell, on burning charcoal, like

phofphorus, and is foluble in nitrous acid j whereby it is

* Becher, who was acquainted with this glafs of bones, fays,

*' homo •vitrutn eji, et in •vitrum redigi potefi, A fkeleton of niaeteen

pounds, yields five pounds of phofphoric glafs.
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diftingiiiilied from muriate or fulpliate oflead. Enamel be-
ing alio dillx)lved in niinc acid, and the Iblution faluraied
with carbonate of ammonia, a precipitate is formed, com-
poled of lime combined with a portion of phofphoric acid :

phofphoric acd is alio precipitated from the remaining fluid,

by folution of r.cetite of lead. The enamel is therefore not
a carbonate, but a phofphate of lime. Lime and phofphoric
acid appe.uing to be the eifentially conftituent principles of
enamel \ the enamel appearing to differ fioni looih or bone,
by being deilitute of cartilage, and by being principally

formed of phofphate of lime, cemented by gluten.

XVI. Shells, according to the fame celebrated chemift, as

to tlie fubltance of which they are compofed, are porcellane-

ous, winh an enamelled furface, and when broken, often of
fibjous texture ; or are Compofed of 7iacre or mother ofpearl.
It appears that the porcellaneous Ihells are com}>o(ed of car-

bonate of liiTie, cemented by a very fmall portion of gluten
;

and that mother of pearl and pearl do not differ from thefe, ex-
cept by a fmaller portion of carbonate of lime; which in-

ftcad of being fmiply cemented by animal gluten, is inter-

mixed with, and ftrves to harden, a membranaceous or car-

tlaginous fubftance; and this fubftance even when deprived
of the carbonate of lime, ftill retains the figure of the (hell.

Thefe Ibells appear to be formed of various membranes ap-

plied firalum fuper Jlratum, each n^embrane having a cor-

refponding coat, or cruft of carbonate of lime. The inhabi-

tants of thefe Itratified fliells increafe their habitation by new
ftrata, each (Iratum exceeding in extent thofe which were
previoufly formed, the fhell becoming ftronger in propor-
tion as it is enlarged, and its number of ftrata denoting its

age.

Tooth and bone being fteeped in acids, the ofTifying

fubftances are diffolved ; the enamel of the tooth is com-
pletely taken up by the acid, while the cartlage of the boney
part of the tooth is left, as is the cafe with othei" bones, re-

taining the fhape of the tooth, and a cartilage or membrane
of the figure of the bone remains. Thefe effe£ls, as well as
thofe from expofure to fire, fnow a fimilarity between enamel
and the porcellaneous fhells, as well as between the fub-
ftanceof tooih and hone, and fiiells compofed of mother of
pearl. Thus porcellaneous fiiells refemble enainel, in fuf-

fering a complete diffolution in acids, and not leaving any
pulpy or cartila:;inous matter ; whiUl fhells of nacre, like

bone, and the fubftance of tooth, part with their offifying

fubftances in certain acids, and their bales remain in the ftate

of membrane or cartilage. The bafis, varying, in different

fliells, and in different bones, in its degrees of infpiffation.
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from a very attenuated gluten to a tough jelly, and froin

this to a perfe6^1y organized membrane compoled of fibres,

arranged according to the configuration of the fliell or
bone.

The CUTTLE BONE of the fhops, appears in compofition

exadly to refemble flieil, it conCfting of various membranes,
hardened by carbonate of lime, without the fmalleft mixture
of phofphate.

The CRUST of the echinus approaches mofl nearly to

the ilieils of the eggs of birds, coniiiling of carbonate, with
a fmali propoition of phof^ hate of lime, cemented by glu-
ten.

The ASTERiAS RUBENS manifells a portion of Carbonate
of lime, witliDut any mixture of phofphate, but in the as-
TERiAS PAPPOSA a fmall quantity of phofphate, of lime
is difcovered. In the crujlaceous co-vering of mar'ute animals

y

fuch as the crab, lobjler, pranxn ajid cray-fjh, carbonate and
phofphate of lime, but the former in the lar-:eit proportion,

are found. Phofphate of lime mingled wit!i the carbonate,

appearing to be the diemical chara6leriltic which dilHn-

guiflies the cruftaceous fiom the teftaceous fubllances. The
prefence of phofphate of lime evinces an approximation to the

rature of bone, which confiils principally, as far as the

offifying fubtlance is concerned, of phofphate of lime. By
thefc ingenious inveftigations of Mr. Hatchet, carbonate of
lime was alio difcovered to enter into the compofition of
bones ; but as the carbonate exceeds in quantity the phof-

phate of lime, in egg-fliells and cruftaceous animals, fo in

bones it is the reverfe. It is pofTibie that, iliells containing

only carbonate of lime, and bones containing only phofphate
of lime, will form the two extemities of the chain. Bones
of fiili appear to contain more of the cartilaginous fubftance,

and lefs of the phofphate of lime, then is commonly found
in the hones of quadrupeds.
XVII. Cartilage, and fuch horns as are dillinclly

fepiirate from bene, as are thofe of the ox, the ra?ny chamois^

alfo torioife-f::ei!, contain phofphate of lime, but in two fmall

a quantity to be conlldered as one of their conftituent princi-

ples. 500 grains of the horns of an ox yielding only 1,50
grains of refiduum, lefs than half of v/hich is phofphate of
lime. Buck's or flag's horny has every chemical chara6fer

of bone, with Ibme excefs of caitiiage. By experiment 011

dry hog's bladder, it appears that phofphate of lime is not
an eflential ingredient of membrane.
The bones oj the Gibraltar rock confill: principally of

phofphate of lime j and the cuvities have been partly filled
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by the carbonate of Hme, which cements them together.

Foflil bones refemble bones which by combuftion have been
deprived of their cartilaginous part, retaining the figure of

the original bone, without being bone in reality, as one of
the moft eflential parts have been taken away.
The deftrii£\ion or decompofition of the cartilaginous part*

of teeth and bones in a fofTil ftate, rauft have been the work
of a very long period of time, unlefs accelerated by the ac-

tion of fome mineral principle j for after keeping in muriatic

acid, the os humeri of a man, brought from Hythe, m Kent,
and faid to be taken from a Saxon tomb, the remaining car-

tilage was found nearly as complete as that of a recent bone,
Mr. H. queftions, if bodies confirting of phofphate of lime,

like bones, have concurred materially to form ftrataof lime-
ftones or chalk ; for it appears to be improbable that phof-
phate is converted into carbonate of lime, after thefe bodies
have become extraneous foflils. Glcjfopetra alfo yielded

phofphate and carbonate of lime, the latter appearing to be
derived from the calcareous ftrata which had inclofed them,
and which had taken the place of the decompofed cartilage.

Mr. Hatchett, Phil. -Trans. 1799.
XVIII. Madrepore and millepores, like the va-

rious fhells, appear from the experiments of the fame gen-
tleman, to be formed of a gelatinous or membranaceous
fubftance hardened by carbonate of lime ; the only differ-

ence being in the mode according to which thefe materials

have been employed. So completely the fame is the nature
of thefe bodies, that all the changes or gradations obferva-

ble in fhells are difcoverable in thefe. Tubipora mufica re-

fembles the foregoing. Flujira foliacea, and Corallina

opuntia, contain alfo a fmall portion of phofphate of lime
j

their membranaceous part refembling that of certain madre-
pores and millepores. Ifis ochraceaj and IJis Hippuris, are

formed of regularly organifed membranaceous, cartilaginous,

and horny fubftances, hardened in the latter, merely by car-

bonate of lime, and in the former, by the addition of a very

fmall portion of phofphate of lime. Gorgonia nohilis holds

alfo a fmall portion of phofphate, but its membranaceous
part is in two Hates, the interior being gelatinous, and the

external a membrane completely formed. Gorgonia cera-

tophytat flabellum, fuberofa, peBinata, andfetofay confift of

two parts, the horny flems and the cortical fublfance. The
horny fubftance of the flems is found to contain a quantity

of phofphate of lime, but fcarcely any trace of carbonate,

and by maceration in diluted nitric acid, this fubftance be-
comes foftand tranfparent, refembling a cartilagnous body

j

{
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the cortical part, on the contrary, confills principally of

carbonate of lime, with little or none of the pho'^phiite, and

is depofited on a foft, flexible membranaceous luhilance,

which feems much to approach to the nature of cuticle.

Gorgonia antipathes was found to be entirely formed of a

fibrous membrane ; and the blacky Jh'ining gorgonia^ afford-

ed by maceration a beautiful fpeclnven of membranes concen-

trically arranged. A Gorgonia refembling the antipathesj

and limilar to it In the membranaceous part, held fo large

a portion of phofphate of lime, as to approach to the nature

of ftag's or buck's horn. Sponges appear to be complete-

ly formed, by a membranaceous fubftance, refemblinj; that

of the horny items of the gor2[onise, varying in conftrudlioii

rather than in compofition. Alcyonium ajhej}inic?n, ficus^ and
arboreuM are found to be compofed of a membranaceous
part, fimilar to the cortical part of Tome of the gorgonia;

and, in like manner, llightly hardened by carbonate, with

a fmall portion of phofphate of lime.

It appears, therefore, that the varieties of bone, fhell,

coral, and the numerous tribe of zoophytes, only differ in

compofition by the nature and quantity of the hardening or

ofTifying principle, and by the ftate of the fubftance v/ith

which it is mixed or connefted. For the gluten or jelly

which cements the particles of carbonate or phofphate of

lime, and the membrane, cartilage, or horny fubftance,

which ferves as a bafis, in and upon which the offifying

matter is fecreted and depofited, feem to be only modifica-

tions of the fame fubftance, which progreffively graduates

from a vifcid liquid or gluten, into that gelatinous fubftance

which has Co often been noticed, and which again, by in-

creafed Infpiff.ition, and by the various and more or lefs

perfe6l degrees of organic arrangement, forms the varieties

of membrane, cartilage, and horn.

The membranaceous part of all thefe fubftances, /hells,

madrepores, Jiujira, Sec. was dilTolved in lixivium of

cauftic pot-afti, and formed animal foap, Philof, Tranf.

1800.

XIX. Synovia appears to contain lymph, muriate of

foda, carbonate of foda, and phofphate of lime ; the latter,

Mr. Hatchett found, but in a fmall quantity, 480 grains

not yielding more than one grain. It can therefore be hard-

ly confidered as one of its conftituent principles.

XX. Tears are fecreted by the lachrymal glands, and

are chiefly compofed of a peculiar kind of mucilage, com-
mon fait, phofphate of lime, phofphate of foda, and foda,

in a free and apparently cauftic ftate. Jacquin,
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XXI. Mucus of the Schnelderian membrane. At its

ill ft i'ecretion is analogous to the tears, but changes by le-

.^naining in the nofe, probably from the oxygen it imbibes
from theinfpired air, and the carbonic acid of the expired
air, faturating the free foda.

XXII. Saliva is fecreted by its appropriate glatsds in

the neighbourhood of the mouth ; it does not appear to
-differ in its conftitucnt parts from mucus, except in contain-
ing a greater quantity of water; and fome phofphate from
which concretions are fometimes formed in the du6ts or
glands, and perhaps the tartar on the teeth, both being of a
rboney nature. Fourcroy.

XXIII. Pus is fecreted from veiTels which are under the
influence of fome morbid change. It appears by its analyfis
to differ very little in its conftituent parts from mucus ; it is

.however, fald to undergo the acid fermentation, while the
former becomes putrid (Salmutb.) Mixed with an equal
quantity of a faturated folution of carbonated pot-afli, pus,
it is faid, will difengage a tranfparent tenacious jelly, but
.mucus will not.

XXIV. Semen, Its conftituent parts appear to h-e water,
snimal mucilage, phofphate and muriate of foda, cauftic

foda, and phofphate of lime : the latte)' cryftallizes during
evaporation in the air, and the foda attracting carbonic acid
will be rendered a carbonate of foda. It has a peculiar

fmell, and acrid tafte, and changes violets green. When
Irefti, it is quite infoluble in water, but afterwards com-
bines eafily with it. After its difcharge it becomes more
opaque and confiftent, but in a few hours itbecomes even
more clear and f^uid than before, and in a few days
depofrts rhomboidal and foliated cryftals of phofphate of
Jime.

XXV. Sweat. Its fmell and tafte varies much i-n dlf-

feren't fubjcCls 5 in general, it changes blue vegetable juices

red ; this property is faid to be chiefly pofl'tfTed by the fweat
of gouty perfons, and to be occafioned by the prcfence of
phofphonc acid.

XXVI. Li<:>uoR of the amnios. This by the analyfis

of Buni^'a and Vaiiqueliji appears to differ confiderably in

women and in cov/s. In the former albuminous matter.,

foda, muriate of foda, and phofphate of lime, is contained

in the proportion of 0,012 only, in water. It depofits on
th.e body of the foetus a cheefe-lilce matter, which is not

acted on by oils, or by alcohol j appearing to be a mixture

,of animal mucilage and fat, formed, in their opinion, by a

degeneration of the albuminous matter which afl'umes the
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chara(^er of fat, in the fame manner as happens to foetufleg'

detained in the uterus beyond the natural period. This
liquor in cows differs from that of women in its talle, co-'

lour, fpecific gravity, and greater degree of vifcofity. It-

contains a peculiar animal matter, foluble in water, and in-

foluble in alcohol ; not convertible into jelly like animal

mucilage, nor combining with tannin, ammoniac, pruffic

acid, and empyreumatic oil, like the vegetable mucilage.

They alfo afc.rtaincd that it contained an acid of a particu-

lar nature, which they term the amniotic acid. Vn-
Vike the faccholaJIic it yields ammoniac by dirtillation, and

unlike the i^r/V it is foluble in bulling alcohol, and cryftal-

lizes in long, white, and ftiining needles.——:/f««. t^^ Chim,

No. 99.
XXVII. The zoo NIC acid Is a new acid dlfcovered by

Berthollet. The fluid obtained by dillillation from animal-

fubltances, has been hitherto thought to contain no other-

principle than carbonate of ammoniac and an oil. Berthol-

let has afcertained that it contains an acid, which he names

20onic acid. Ke has obtained it from bones, woollen ragSy

&c. alfo from the gluten of wheat, and the yeaft of beer.

To obtain it, after fcparating the oil from the liquor yieldetJ

by the deftru6live diilillation, he adds lime to this liquor^

then feparates the carbonate of ammoniac by a boiling heat,

and adds more lime, thus obtaining the zoon'ate of

LIME. By diftilling a mixture of phofphoric acid with the

zoonate of lime, he obtains the pure zoonic acid.

The zoonic acid fmells like meat which has been roafted
;

a procefs, in which indeed it is formed. It is of an aullere-

tafte, reddens turnfole, and effervefces with alkaline car-

bonates. It has a flronger attra6\ion to the oxides of mer-
cury and lead, refpe6lively, than the acetous and nitric

acids. The zoonate of pot-ash calcined does net

form a prufliite of iron, with a folution of that metal.

Ann. de Chun. xxvi.
Trojnfdorff thinks this acid of Berthollety which he ima--

gined to partake of both an animal and vegetable nature, 19

analogous to the febacic acid.

XXVIII. The FORMIC acid, or the acid of ants^ exifts

in '^o difengaged a ftace, that the tranfpiration uf thefe ani-

mals, and their limple contaiSl proves its exiftence. Ths
large red ant furniflies the greatelt quantity, and feems to

be moll replete with it in the months of June and July,

when its merely pafTing over blue paper, is fufficient to turn

it red. This acid may be obtained by hmple diftillationj

only mixed with a fmail quantity of empyreumatic oil, from



184

which it may be feparated by a funnel. Its fpecinc gravity

being to that of water, as 1,0075 to 1,0000 ; when exceed-

ingly pure, it is as 1,0453 to I. It may alfo be obtained

by lixivation, wafhing the ants firft in cold, and then in

boiling water, until all the acid is procured. It may like-

wife be obtained in a formiate of pot-ash, or of soda,
by placing linen cloths impregnated with an alkali in an

ant-hill. It affe^ls the nole and eyes in a peculiar, but not

difagreeable manner. When pure, its tafte is burning and

penetrating j but agreeable, when diluted with water. It

poflefles all the chara6\ers of ac'ds. When boiled with

fulphuric acid the mixture blackens, white penetrating va-

pours arife, and a gas is difengaged, which unites difficult-

ly with diftiUed water, or lime water 5 the formic acid is

hereby decompofed, for it is obtained in lefs quantity. The
nitric acid d\[\\\\tdi from it deftroys it completely; a gas

vifing which renders lime-water tuibid, and is difficultly

and fparingly foluble in water. The muriatic only mixes

with it, but the oxy -muriatic <r?aVdecompofes it. It unites

perfe6^1y with fpirit of nvine^ but difficultly, even with

heat, with the fixed or 'vclatiie oils. The c rder of its af-

^nities feems to be barytes, pot-afh, foda, lime, magnefia,

ammoniac, zinc, manaanefe, iron, lead, tin, cobalt, cop-

per, nickel, bifmuth, filver, alumine, effential oils, water.

( Ard-uidfon and Oeihn). An acid may likewife be obtain-

ed from the w/7/^/^i/^'/. (Lifier). Ficm the fluid reje6led

by the great forked tail caterpillar of the nvillonv (Bon"

fiet,} From grafshoppersy the may-bug^ the lampyris^ and

fiikivorm. The acid is extrafied t^y digefting the fubjt61 of

"experiment in alcohol, which diflolves the acid, and precipi-

tates the foreign animal matters.

XXIX. The EGGS of BIRDS confift of an ofieous cover-

ing called the fiiell, a membrane, the albumen or the white,

and the yolk. The ftiell, like bones, contains a gelatinous

principle, with the carbonate and the phofphate of lime. The
-vhite is of the fame nature as the ferum of blood : heat

coagulates it, fo do acids and alcohol. By diftillation it

affords a phlegm, which eafily putrifies, then carbonate of

ammoniac and empyreumatic oil came over, a coal remain-

ing in the retort which yields foda and phofphate of lime.

Sulphur has alfo been faid to have been obtained from it by

fubl'mation (Deyeur.) The yolk of eggs alfo contains a

lymphatic fubftance, mixed with a certain quantity of mild

o;l, which, on account of this mixture, is foluble in wa-

ter.
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XXX. The KAiR, WOOL, and bristles of animals dif*

fer both from the bones and white animal foft parts, con-

taininsj lefs jelly, fat, and lymph.

XX^XI. Feathers appear to differ chiefly, chemically

confidered, from the foregoing fubftances in containing a

Hill fmaller proportion of fat and jelly. The quills, how-

ever, approach more to the nature of horn.

XXXII. SfLK, and the web of other caterpillars, much
refemble wool in their chemical properties. Ifelter treated

filk with the nitric acid, to obtain oxalic acid : when ob-

tained he returned it with fome water and the contents of

the receiver into the retort, and by feveral diftillations pro-

cured a yj//^_y/«// of a golden yellow colour, which a(5led as

gunpowder on the contact of an ignited body. Its cryftals

are oftahedrous and of a bitter talle. Healfo found, in ani-

mal fubftances, another peculiar kind of matter, colourlefs,

foluble in concentrated nitric acid and precipitable by water,

Phil. Journal, Sept. 1799.
XXXIII. Concretions, fuch as are found in the pi-

neal gland, are in general boney, with an excefs of phofphatc

of lime.

Inteftinal calculi are, generally, in man, oily concretions,

formed of the fat waxy matter of the bile ; in brutes, they

are commonly formed of ammoniaco-magnefian phofphate,

and fom.etimes of the phofphate of lime.

XXXIV. Cantharides are infedls which applied, in

fine powder, to the epidermis, caufe blilVers and excite heat

in the urine, with ftrangury. They produce the fame ef-

fects on the urinary paffage, taken internally in fmall do-

fes. Water extrafts from them a reddifh bitter extra6^,

and a yellowifh oily matter ; and either takes up a green,

•very acrid oil, in which the virtues of the cantharides moft
eminently refide.- To form a tinflure, which unites all the

properties of the cantharides, equal parts of alcohol and
water muft be employed : if fpirit of wine alone be ufed, it

takes up only the cauftic part.

XXXV-. Millepedes, afelli, porcelli, tvoodlice. Thefe
yield, by dillijlation, an infipid or alkaline phlegm, the

refidue affording an extra6live matter, an oily waxy fub-
ilance, foluble in fpirit ofwineonly> and a muriate, with
an earthy and an alkaline bafe.

XXXVI. Cochineal. Thefe infe6ls are more efpecially

ufed in dying ; their colour takes readily, upon wool : the
moft fuitable mordant is the muriate of tin. Florence lake^

is formed by precipitation by fixed alkalies, of the colour-
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ing matter, and of alumine from a decoaion of cochineal m
fulphate of alumine.
XXXVII. Ambergris, is a light afli-coloured body^

chiefly found on the fea-fhores in the Eaft-Indies. It yields
a grateful fmell, foftens with heat, and affords, by diftilla-
tion, an acid and an oil, very fimilar to that of am-
ber.

Ambergris has been found in the inteftines of a whale,
and has been alfo expelled by the fundament. It is found
moft commonly in fickly fifh, and is fuppofed to be the
caufe or effe6l of difeafe. Phil. Tranf. 1791.
XXXVIII. Lac, or gum lac, is a kind of wax col-

lected by red-winged ants from flowers in the Eafl: In-
dies, which they tranfport to the fmall branches of the
tree where they make their nefts. The Hindoos have
fix names for lac ; but they generally call it Lacflia, from
the multitude of fmall infefts, which, as they believe, dif-
charge it from their fl:omachs on the tree, on which they
torra their colonies. The Lacfha, or Lac infeft, is a genus
in the clafs of Hemiptera. The chermes lacca is always
found on the branches of the mimoja glauca^ or mimofa ci-

neray or on a new fpecies called by the Gentoos con^a corin^

da. Dr. W. Roxburgh y Phil, Tranf. 1790.

OF ANIMAL PUTREFACTION.

Every animal body, when deprived of life, fufFers a
gradual decompofition or refolution, which, is effected chiefly

by the accefs of air, aided by a due degree of moifliure and
of heat. Its colour firft becomes pale; its confiftence di-

rainiflies, its texture is relaxed, and a faint and difagreeable

fmell is emitted. The colour at this time changes to blue

and green, the parts become more and more foftened, the

jmeli becomes fetid, and the colour of an obfciire brown.
The fibres now yield, the texture is more refolved, the pu-

trid and naufeous fmell is mixed with a fmell of a more
penetrating kind, arifmg frcm the difengagement of am-
moniacal gas ; after this the mafs becomes of ftill lefs and

lefs confiftence, the fmell more faint and naufeous, and the

ctfluvia exceedingly aRive and injurious, arifing, it has been

faid, from the feparation of phofphorated and carbonated hy-

drogen gas ; a feparation of phofphoric light taking place at

the fame time. When it has continued in this ifate fome

time, the mafs again fwells up, and carbonic acid gas is

feparated ; this part of the procefs is protra6\ed for fomc

tin^, when it changes iato a foft putrid mafs.
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A great part of the hydrogen, and the remaining carbon^

with the other fixed radicals, now gradually form a dark,,

brown, foft, earthy matter. This refu It forms yb//, which,
mixed with mould, the remains ot vegetable putrefa6lion,

forms the common receptacle for the roots, and germinating

feeds of vegetables.

When this refolution tr.kes place at the fame time with
vegetable matter, as in marfhes, fome portion of the hy-
drogen and phofphorus produce the ignes fatuif and fuch
luminous appearances. If this refolution is accomplished in

a confined place a foul mufy fmell is difcoverable.

Heat, moifture, and the accefs of air fhould be avoided if

it be intended to prevent this procefs from taking place. In
one or other of thefe modes the various antifeptic procefTes

a6l, fuch as covering with refins and balfams, drying, fait-

ingj and fmoking, iraraerlion in fpirits, freezing water, &Ca
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Ladeo-fae-
char. Acids

Boracic

Sulphurous
Nitro. Acids

Phofphoric

Boracic

Arfenic

Sulphuric

Succinic

Fluoilc

Nitric

Muriatic

Sebacic

Carbonic A.

Prulfic A.

Water

Fat Oil

Sulphui

Met. Oxideg

In Fire.

Phofphoric

Boracic

Arfenic

Sulphur!c



1^1

Succinic

Fiuoric

Nitric

Muriatic

Sebacic

Formic
Ladlic

Benzoic

Aceto. Acids

Barytes

Lime
Magnefia
Alumine
Silica

Sulphur

Sulphuric
Acid.

In Heater.

M.ignefia

Ammonia

B.irvtes

Strontia

Pot-Alh

Sod:

Lime

Magnefia
Ammonia

Jargonia?

14.

Water.
Pot-Aih
Soda
Ammonia
Alcohol

Carbonate of

Ammon
^th^

Alui

Alumine

Met. Ox'di

Water
Alcohol

Lime

Barytes

Strontia

Metallic Ox-
ides, 20
fpecies

Order in

which pre-

cipitated

17. 18. 19.

20. 21.

Nitrous,
Nitric,

Muriatic,
OxY-MURI-
ATIC, Nl-
tro-Muri-

ATIC
Acids.
In Water.

Magnefia

Pot-Afh

Soda

Water
Alcohol

Barytes

Strontia

In Fire. Lime

Pot-Alh
Soda

Bavytes

Strontia

Lime
Magnefia

Jargonia

Met. Oxides

Ma2;nefi.

Sulphuric A.

Sulphate of

Pot-Afh
Sulohate of

Alumine
Sulphate of Ammonia

Iron i Alumine
Oxy Muriate tr=rrrr=

o'fQ^Silver' 16.

Other com- Sulphure-
poundsnot^ ous Acid.
decompof.

by Sulphu

ric Acid

Silica

Barvtes

Strontia

Ir IVata

Lim3

Pot-Alh

Sod;

Ammoniac

Alumine

Met. Oxides

Water
Alcohol

In Fire.

Barytes

Strontia

Pot-Afh
S.-da

Magnefia
Met. Oxides

22.

Fluoric
Acid.

In Water.
Water
Alcohol

//; f //•<

Pot-Aih

Soda

Ammonia

Alumine

Lime
Baryt

Strontia

Magnefia
Pot-Afh
Soda
Met. Oxides
Ammoniac
Alumine

Met. Oxides

Silica

Water
Alcohol

In Fi.

Lime
Baryt

Strontia

Magnefia
Pot-Afh
Soda
Met, Oxides

Ammonia

Alumine

23-

Boracic
Acid.

Iff Water.

Lime

Barytes

Strontia

Magnefia

24. 25.

Oxalic
AND Tar-
TAREOUS
Acids.

/« Water.

Lime

Barytes

Strontia

Magnefia

Pot-Alh

Soda

Ammonia

Alui

Met. Oxides

Water
Alcohol

26.

Citric
Acid.

In Water.

Amm mia

Alumine

Pot-Afh

Soda

Ammonia

Alumine

Met. Oxides

Lime
Barytes

Strontia

Magnefia

Pot-Alh

Soda

Ammonia
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Alum'me

Ivlet. Oxides

Water
Alcohol

Water
Alcohol

27.

Benzoic
Acid.

In JVater.

In Fhi

Barytes

Strontia

Lime
Magnefia
Pot-A(h
Soda
Met. Oxides

W. Oxide of

Arfenic

Pot-alh

Soda
Ammonia
Barytes

Lime
Magnefia
Alumine

I'romjdorf

In Fire.

Lime
Barytes

Strontia

Magnefia
Pot-Aflx

Soda
Met. Oxides

Ammonia

Alumine

28.

Succinic
Acid.

Ammonia

Alumine

30. 31. 32.

Acetous,
Lactic,

and Formic
Acids.

In Water.

Water
Alcohol

Barytes

Pot-Afli

Soda

Strontia

Lime
Barytes

Strontia

Magnefia
Pot-Afh
Soda
Met. Oxides

Ammonia Ammonia

Lime Alumine

^9- Magnefia
Lacteo

.

Saccha- Alumne

RINE ACID.
In Water.

Lime
Barytes

Magnefia

Pot-Afh

Soda

Ammoni;

Alumine

Barytes

Strontia

Pot-Afh
Soda
Lime
Magnefia
Met. Oxides

Met. Oxides

Water

Alcohol

Baiytes

Lime

Ma^nefi^

Pot-Afh

Soda

Ammonia

In Fh

Lime
Barytes

Strontia

Magnefia
Pot-Afh
Soda
Met. Oxides

Alumine Ammonia
Met. Oxide?! Alumine

Met. Oxides

Water
Alcohol

In Fire.

Ammonia

Alumine

33- 34-
Sebacic
AND

phosphoric
Acids.

In Watei

Lime
Barytes

Strontia

Magnefia

Pot-Afh

Soda

Met. Oxidt:

In Fire.

35-
Prussic
Acid.

In Water.

Alkahes
Barytes

Strontia

Lime
Henry

Strontia

Magnefia

Pot-Afii

Soda

Ammonia

Alumine

Met. OxideS

Water
Alcohol

In Fh

Lime
Barytes

Strontia

Magnefia
Pot-Afh
Soda
Met. Oxides

Ammonia
Alumine

36.

Carbonic
Acid.

/;; Water.

Barytes

Strontia

Lime

Fix. Alkalies

Magnefia

Ammonia

Alumine

Met. Oxides

Water
Alcohol

38.

Chromic
Acid.

In Water.

Fixed Alkali

Ox. of Lead
do. of Copper

39-

MOL YBDE-
Nic Acid.

Sulphur

Fix. Alkalies

Abf. Earths

Met. Oxides

40.

Tukgste-
K T c Acid.

Lime
Barytes

Lime
Barytes

Magnefia
Alkalies

Alumine
Elluyarti
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41-
Oxide op
Arsenic.
In Water.

M
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*Q.. Silver

Antimony
Tin
Copper
Statina

Nickel

Iron

Zinc
Alkaline Sul

phuret

Sulphur

Zinc
Gold
Platina

Q^ Silver

Arfenic

Cobalt

Alkaline

Sulphurct

Sulphur

49-
Oxide of
Antimon y

In Water.

Bifmiith

Lead

Nickel
Iron

Oxide of
Zinc.

In Water.

Sebacic

Muriatic

Oxalic

Sulphuric

Pyromuc.
Nitric

Tartaric

Lafleo-fac-

charine

Phofphoric

Citric

Succinic

Pluoric

Arfenic

Formic
Laaic
Acetous
Borailc

Pruflic

Carbo. Acids

Sulphur

Oxalic

Sulphuric

Pyromuc.
Muriatic

Sach. Ladle
Nitric

Sebacic

Tartarous

Phofphoric

Citric

Succinic

Fluoric

Arfenic

Formic
Laftic

Oxide of
Iron.

In Water.

Oxalic

Tarta]

Alkaline

Sulphuret

Sulphur

OxiD? or
Lead.

In Water.

Gallic

Camphoric
Sulphuric

Ladleo-fac-

charine

Muriatic

Pyromuc.
Nitric

Acefous
B Oracle

Prufiic

Carbo. Acid:

Carbo. Acids

Vol. Alkali

Zinc:
In Fire.

Antimony

Sebacic

Phofphoric

Arfenic

Fluoric

Succinic

Citric

Formic
Laaic

Acetous

Eoracic

Pruffic

Iron.
In Fire.

Oxide of
Tin.

In Water .

Pyromuc, A.
Sebacic

Tartarou5

Muriatic

Sulphuric

Oxalic

Arfenic

Phofphoric
Nitric

Succinic

Fluoric

Sachbaic
Citric

Formic
Ladlic

Acetous
Boracic

Pruffic Acids
Fixed Alkali
Vo\. Alkali

Pyromuc.
Sulphuric

Sebacic

Ladleo-fac-

;harine

Oxalic

Arfenic

Tartaric

Phofphoric

Tin.
In Fire.

Muriatic

Molybdic
Suberic

Zoonic
Nitric

Pyromuc
Fluor

Citric

Formic
Acetous
Laaic
Boracic

PrufTic

Carbo. Acids
Fixed Alkali
Fat Oil

Nickel

Cobalt "
Arfenic

Manganefe
Copper
Gold
Silver

Tin
Antimony
Platina

Kfmuth
Lead
[Q^SHvcr

Lead.
In Fire.

Gold
Silver

Copper

Q^ Silver

Bifmuth
Tin
Antimony
Platina

Arfenic

Zinc
Nickel

rcn

Alkaline

Sulphuref

Sulphur
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OxiDK OF
Copper.
In IVater.

55. Sebacic

OxwY. or loxalic
Q^SlLVER.
In Heater.

Pyromuc.
Oxalic

Tartaric

Muriatic
Sulphuric

Sach. La6Uc
Nitric

Sebacic

Arfenic

Phofphoric

Succinic

Fluoric

Citric

Formic
Acetous
Ladic
Boracic

Pruffic

Sulphuric

Sebacic

Muriatic

Lafteo-fac-

charine

Phofphoric

Oxalic

Succinic

Phofphoric

Arfenic

Sulphuric

Lafteo fac

charlne

Taitar

Citric

Nitric

Fluor

Acetous
Boracic

Pruflic

Carbo. Acids

Carbo. Acids

Fixed Alkali

Vol. Alkali

Double Salts

Fat Oil

Copper.
In Fire.

Nitric

Arfenic

Fluoric

Tartaric

Citric

Formic
AcetDUs
Ladic
Succinic

Prufiic

Carbo. Acid

Vol. AlkaH

Arfenic

Fluor

Tartaric

Phofphoric

Sebacic

Oxalic

Citric

Formic
Acetous

Laftic-

Succi. Acids

Vol. Alkalies

GOL D.

In Fire.

P L A T I N A

.

In Fire.

Silver.
In Fire.

Q^ Silver
In Fire.

Gold

Silver

jPlatina

Lead

Gold
Silver

Arfenic

Iron

Manganefe
Zinc
Antimony
Platina

Tin
Lead
Nickel
Bifmuth
Cobalt

Tin

|Zim

Bifmuth

iCopper

Lead
opper

Q^ Silver

Bifmuth
Tin
Gold
Antimony
Iron

Manganefe
Zinc
Arfenic

Nickel

Platina

Aniimony

Q^ Silver

Alkaline

Sulphuret

Sulphur

Arfer

Iron

Sulphuret of

Alkali

Sulphur

Oxide ot
Silver.
In TFater.

Muriatic

Arfenic

Gold
Copper
Tin
Bifmuth
Zinc
Antimony
Nickel

Cobalt

Manganefe
Iron

Lead
Silver

(^Silver
Sulphuret of

Alkali

Q^ Silver

Copper
Silver

Lead
Bifmuth
Tin
Antimony
Iron

Piatina

Zinc
Nickel
Arfenic

Cobalt

Manganefe

Sulphuret of

Alicali

57-
Oxide of
Platina.
In Water.

/Ether

Muriatic

Nitric

Sulphuric

Sulohuret of

Alkali

59-
Alcohol.

Water

i^ther

58.

Oxide of
Gold.

In Water.

^the

Muriatic

Nitro-Muri
Nitric

Sulphuric

Arfenic

Fluoric

Tartaric

Phofphoric

Sebacic

Pruffic Acids

Fix. Alkalies

Volatile Oils

Vol. Alkali

Fixed Alkali

Sulphuret of

Alkali

Sulphur

Muriates

PhofohoricA

60.

^THER,

Alcohol

Volatile Oils

Water

Sulphur

Phofphorus

Caoutchouc
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6i.

Vol A TIL]
Oil.

^ther
Alcohol

Fixed: Oil

Fixed Alkali

Sulphur

Phofphorus

62.

Fixed Oil

Barytes

Stiontia

Lime

Met. Oxides

Alumine
Volatile Oil

Fixed Alkali

Vola. Alkali

Sulphur

Phofphorur.

A judicious critique has lately appeared in a periodical piihlication cit

the foregoing table. The differences betiueen Dr. Pearjon and the

Re'vienver^ proceed partly from difcoveries made lince the publication

of the table, partly from the affinities being affiimed from the expe-

riments of dfferent chemijis, and partly from difference of judgment

in matters of opinion. Thofe alterations ivhich fubfcquent difcoveries

feem to hai'e rendered neceffary^ the liberty has been taken of intro-

ducing in the table. The other remarks are here fubjoinedj as an in~

terJiing and ufefuJ adjunB to the table.

REMARKS ON

Dr. PEARSON'S TABLE of AFFINITIES.

Column I. C^/orfc—Why is ammonia put after alcohol ? It«

gafeous ftate is permanent, at a much lower temperature than al-

cohol vapour.-—Why does glafs precede mercury? furely it does not

boil fo loon. This column appears to us improper, and calculated

to miflead. The only poflible meihod of judging of the affinities

of diit'irent b' »'ies for caloric, is to afcertaia the temperature at

which they change their (late, and to rank them inverfely at that

temperature. According to that rule, alcohol ought to follow the

three gafes, oxygen, hydrogen, und a%,ot.

Colutnn 2. Oxygen.-—Iron, decompofes water, even at the tempe-

rature of the atmofphere, and ought therefore to precede hydrogen
j

but lead, and moft other metals do not, hydrogen is, therefore, hy

far too low in rhe fcale. Why is fiilphuric acid inferted ? No dif-

tlnftlon is made between metals and their firft oxides
;

yet their af-

finities for oxygen are veiy different. Iron, for inftance, decompo-
fes water, but the green oxide of iron does not.

Column 15. Sulphuric acids.—The ord r in which they precipi-

tate each other is not that of the affinities of metallic oxides for

acids. This Proufl has fufficiently demcnftrated. The reafon is

evident, every fuch precipitation is an inftance of the adtion of

compound affinity.

In columns ij, 18, 19, we would wifh to know, why barytes is

placed below the alkalies.

Columns zo, 7.1.'-—Oxymuriatic and nitromuriatic acids. The affi-

nities of thefe acids, according to Lavoifier.. are very different from

what they are here reprefented to be. Column 22, 23.—According

to Lavoifiei*, alumina ought to be placed after the metallic oxides.

Column 26, Citrk ^czW.—Lavoifier places alumina after the oxides.

Column a2. Succinic <ici^.—.Guyton places magnefia after the al^

kalies.
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Column '^^. 5^^^f/V tfnV.—Guy ton places the affinities of this

column as follows. Barytes, pot-afh, fjda, lime, migncfia, am-
monia, alumina, jargonia.

Column 36. Carbonic acid—Dr. Hope places lime before ftrontian.

Column 53. Oxide of lead.—The order of phofphoric and muri-

atic acids artigned here, holds only above the temperature of 245^^}

below that temperature muriatic acid has the ftrongeft afiinity.

Column 62. Fixed oils.—BerthoUet has arranged the affinities of

this column as follows. Lime, barytes, fixed alkalieb, magnefia,

ammonia, oxides of mercury, other oxides, alumina. The Author
of the article Chemiftry, in the Supplement to the Encyclopaedia

Britannica, has added the following table, which, however, is un-
connefted with the firft-. Nitric acid, muriatic, fulphureous, ful-

phuric, a:etous, fulphur, ph'jfphorus.

A column mighu have been added for pyromucoiM acidy the affini-

ties of bodies for which are, according to Guyton, as foliows—
Potafs, foda, barytes, lime, magnefia, ammonia, alumina, jar-

gonia, oxides of metals. The affinities of pyrolignous acid are,

according to the fame philofopher, as follows. Lime, barytes,

potafs, foda, magnefia, ammonia, metallic oxides, alumina. A
column, too, might have been added for jargonia. The affinities

are vegetable acids, fulphuric acid, muriatic, nitric.

TABLE
Oftbs quantity ofreal acid taken up by mere alkalies and E A R T k s

Mr. KIRWAN.
100 parts.
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REFERENCES

TO Dr. WOODHOUSE's

ECONOxMlCAL APPARATUS.

Fig. 1.

A is a ftand, made of tin, eleven inches high,

confifting of a flat bottom, from which proceeds

three upright pieces, of the fame metal, one inch

broad, which are foldered to the top, in which there is

a round aperture, three inches in diameter, to receive

the bottom of a retort, or oil flafk. B is a hydrcftatic

lamp, with Argand*s apparatus. C a retort, luted to a

receiver D, which is fuppcrted by a frame of wood E.

Fig. 2.

A is a cylindrical veflel of tin, eleven inches high, and

twenty-one in circumference, open at «, fo as to admit

the hydroftatic lamp, with a round aperture in the top,

three inches in diameter, and feveral fmall holes ooo
furrounding it. B is a circular cafe, fix inches high,

formed of two pieces of the fame metal, which include

a lining of charcoal, in fine powder, one inch thick, at

the top and on the fides. The lower part has an open-

ing five inches in diameter, and in the middle of the

upper part, there is an aperture, to receive the neck of

an oil flafk. C is a flafk, from which proceeds the

tube D, which enters the bottle E.

In ufing this apparatus, the flafk, containing the

fubjedl of the operation, muft be placed on the cylindri-

cal body A. The cafe B, is then to be put over the

flafk, and the tube D, which enters a perforated cork,

joined to it with a flrip of paper, covered with a pafi:e>

made of flour and water.
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The charcoal, with which the cafe B is lined, is a bad
condu(flor of heat, hence, it is accumulated round the
flaik, and thus prevented from flying ciF, into the air.

Fig. 3.

A is a feparate feftion of the cafe lined with coal, and
the oil flafk, on the neck of which, the head of an alem-
bic B, made of tin or copper, four and a half inches

high, is placed. C the neck^of this veffel, nine inches

long, enters an oil flalk D.
To ufe this apparatus, the flafk mull be put on the top

of the cylindrical body A fig. 2. The vefTel lined with

coal, is then to be placed over the flafk, and the head of
the alembic fixed to its neck. E the part over the top
of the head of the alembic, may be filled with cold water.

This economical apparatus may be ufed ;

Firji. In obtaining the gafes from certain fubflances,

which require the application of heat ; as oxigenous air,

from manganefe or red lead and the fulphuric acid ;

or ammoniacal gas, from lime and fal ammoniac; or
oxigenated muriatic gas from manganefe and the ma-
line acid, &c.

Secondly. In making ammoniac, and the liquid and
concrete carbonate of ammoniac; in uniting fulphur

with pot afh, foda and lime ; to compofe fulphur of
pot-a(h, foda and lime; to form fulminating mercury,
and the prufTiates of lime, pot-afli, &c.

Thirdly, In procuring feveral of the acids, as the ni-

tric, muriatic, ox-muriatic, oxalic, fluoric, acetic, &g.
Fourthly, In dillilling water, fpirits, and alcohol^

&c. and uniting the fulphuric acid and alcohol, to form
ether, &c.

Fifthly. In the drying of powders, and in evaporating

water, and fome of the acids, from faline folutions. A
tin, copper, glafs, or queens-ware faucer, may be placed

on the top of the Hands, Fig. i or 2, for this purpofe.

Sixthly. In making experiments upon all kinds of

dyeing drugs, and
Seventhly. In analyfing earths and the ores of metals>

in the humid way.
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This apparatus is preferable to that of Guyton, in

many refpeds.

Firji. Itislefs expenfive. The lamp of Guyton, is

one of the woril of the kind, for a Chemical Laboratory.

There is no occafion for a number of fcrews, to elevate

or deprefs the retort or lamp, for a great or low heat

may be made, merely by raifing or lowering the wick.
Secondly. It would be no very eafy matter, to place

an oil flaiTcon the ring of Guyton' s apparatus, fo as to

connedl a long tube with it, to obtain oxigenated muri-
atic acid gas, ammoniacal gas, &c. And in the winter

feafon, the cold air, adling on the belly of the veiTel

placed there, would deprive it of a portion of heat, and
if the ore of a metal was boiled with an acid, in an oil

flaflc, it would keep jumping from the ring.

When the cafe lined with coal is placed over a flafk,

the heat is accumulated round it, and the veffel is kept
Heady in one pofition. Retorts are alfo procured with
difficulty, at this time, even in the great cities of the

United States. It is of great confequence then to pro-

cure afubftltute for them. The head of the copper or

tin alembic, fig. 3, fixed on an oil flalk, and its neck
communicating with another, form a diftilling appara-
tus, which may be ufed, in a great many chemical
operations.

Thefe obfervations are the refult of experience.

For the method of procuring the gafes, acids, &c.
vide, the common elementary treatifes on Chemiftry.





An Account of the principal Objections to

the Antiphlogistic System of Chemis-

try: £y James WooDHousE, M.D.

Professor of Chemistry in the Universi-

ty of Pennsylvania^ Gf^.

IN the year 1796, the celebrated Dr. Joseph

Priestley published a pamphlet, entitled, Con-

siderations on the Doctrine of Phlogiston, and the

Decomposition of Water, in which he brought

forward various objections to the Antiphlogistic

System of Chemistry, which was at that time, al-

most universally adopted.

Monsieur Adet, then Minister Plenipotentiary

from the Republic of France, to the United States,

and Dr. John Maclean^ Professor of Mathema-

tics and Natural Philosophy, in Princeton College,

New Jersey, wroie Answers to this work. Thcise

Gentlemen respectively proved themselves, to be

accurately acquainted with the reigning opinions

of the times ; and the latter displayed great acute-

ness of remark in his performance.

Professor Mitchill, of New York, made an

ingenious attempt, to reconcile the contending par-

ties.*

* Medical Repository, vol. i. p. 54. first edition.

s
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I also had the honor of replymg to Dr. Priest-

ley, in an Experimental Essay, printed in the

fourth volume, of the American Philosophical

Transactions, and in Three Letters, pubhshed in

that truly valuable work, the Medical Repository,

of New York.

After these various publications, the Doctor, ha-

ving seen no reason to abandon any of his opinions,

wrote another Pamphlet, which he called, The
Jjoetrine of Phlogiston established, and that of

the Composition of Water refuted.

Having been for several years, considering this

subject, 1 have been obliged to give up certain parts

of the new theory, and it is my intention to relate

some striking objections to it, to which no satis-

factory answer, has as yet, been made.

SECTION I.

Of the AiRs produced, by transmitting the steam

of icater over charcoal, exposed to a red heat.

if pine charcoal, broken into moderately small

parts, is exposed to a red heat, in a copper, glass,

or earthen tube, and the steam of water is passed

over it, carbonated hydrogenous, and carbonic acid

gas will be obtained.

Lavoisier particularly mentions this experi-

ment, and considers it as one of the principal proofs

of the decomposition of water, which is supposed

to be formed, of eighty-five parts, by weight, of
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oxygen, and fifteen of hydrogen. t It is said, tliat?

the oxygen of the water unites to part of the coal,

and makes the carbonic aci-1, while its hydrogen

escapes, dissolves another part of the coal, and gives

rise to the carbonated hydrogen gas.

Dr. Priestley has objected to this explanation^

and has clearly proved, that if the coal receive but

a small portion of water at a time, inflammable air,

without any mixture of fixed air, will be produced.

The Doctor calls to his assistance, the aid of Mr.

Watt, who says, " it has been observed by Dr.

'* Priestley, and confirmed by my experience,

'* that when much water passes in the form of

'' steam, over hot coal, there is much fixed air

*' formed; but little or none, when the water is

*' admitted so sparingly, that no steam reaches the

*' refrigeratory."

The Doctor supposes, that the reason why more

fixed air is produced when the supply of water is co-

pious, is because more water is necessary to the con-

stitution of fixed air, than to that of inflammable air.

In order to acquire accurate information, con-

cerning the proportion of the inflammable and fixed

air in this process, the steam of water was trans-

mitted by means of an Eolipile over one ounce of

red hot coal, in a copper tube. Portions of the

gases having been examined, for the space of two

hours, by throwing a measure of the airs up over

lime-water, in an eudiometer, it was found, that

the fixed air was generally thirty in every hundred

parts, of the airs obtained.

t Laijoisiers Elements of Chemistry, p. 135.
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Four ounces of charcoal, taken promiscuously

from a heap, were then exposed to a red heat, in an

earthen retort, when six hundred 'and twenty-two

ounce measures of inflammable and fixed air were
generated.

The I St lo oz. measures, was the atmospheric air of
the vefTel.

2d 4 contained 30'

3d 4 20

+=!; 4 '5
5th 360 10

6th 70 2

7th 170 ........... o

622

The same coal, takea from the retort, wetted

with water, and committed to it again, gave eighty

one ounce measures of inflammable and fixed air.

The 1st

2d
3d
4th

5th

10 02. measures, was the air of the vessel.

12 contained 31

40 21

6 20

13 • • •

81

The same coal, wetted a third time with water,

yielded one hundred and eighty-one ounce measures

of inflammable and fixed air.

The 1st 10 oz. measures, the air of the vessel.

2d
3d

4th 37
5 th 62
6th 12

7th 4
8th 4

4 contained

44

301



209

According to these experiments, Lavoisier must

have possessed very inaccurate informatiou, concern-

ing the gases produced by exposing moistened char-

coal to heat, and the inference of Dr. Priestley

is just.

As water Is composed of eighty-five parts of oxy-

gen and fifteen of hydrogen, the eighty-five parts

of the former, ought constantly to unite with the

coal, and form fixed air, and the proportions of the

inflammable and fixed air should invariably be the

same ; or where two parts in bulk of the inflamma-

ble air are found, there should be one part of oxy-

gen, united to the coal, in the form of fixed air

;

but this is not the case, for when the airs are made

from coal, the first portions are generally seventy

inflammable, and thirty fixed ; and the last are all

inflammable, without any mixture of fixed air, pro-

vided the heat is kept up, a sufficient length of

time.

SECTION II.

Of the Gases obtained by exposing metallic cal-

ces and coal to a red heat.

According to the new Theory of Chemistry, a

metal is a simple body, and it is converted into a

caLx, by an union with oxygen, . the base of vital

air.

Coal is also considered as a simple substance, and

It is said, when it is added to a metallic calx, and

S2.
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exposed to a suiEcIent degree of heat, that the me-
tal will be revived, by the coal uniting with the

oxygen of the calx, and thus producing fixed air.

This theory is generally adopted, although it is

not warranted by experiment, for upon exposing

metallic calces and coal to heat, carbonic acid gas

is not produced, but carbonated inflammable air,

mixed with fixed air, the proportion of which di-

minishes to the end of the process.

Dr. Priestley exposed the scales of iron, which

he calls finery cinder, previously made red hot, to

a high degree of heat, with coal which contained

no water. Carbonated iniiammable and fixed air

were generated, and the iron was revived.

According to the x\ntiphlogistic theory, the agents

in this process, were iron, oxygen and coal, and

nothing but carbonic acid gas, should have been

produced.

Supposing that water had been concerned in this

experiment, I made an attempt to exclude it from

each of the substances, previous to their mixture,

in the following manner.

One ounce of the scales of iron, and the same

quantity of charcoal were reduced to a very fine

powder, and exposed separately, in covered cruci-

bles, in an air furnace, well supplied with fuel, for

five hours. They were then taken out of the fire,

and mixed while red hot, in a red hot iron mortar,

were triturated with a red hot iron pestle, formed

cf an iron ramrod, were poured upon a red hot

sheet of iron, and instantly put into a red hot gun

barrel, which was fixed in one of Lewis's black

lead furnaces, and which communicated with the
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worm of a refrigciMtory, a part of an hydropneu-

matic apparatus. Immediately after luting one end

of the gun barrel to the worm, one hundred and

forty-two ounce measures of carbonated inflamma-

ble air, came over in torrents, every portion of which

was mixed with carbonic acid gas. The iron was

revived.

Here the effects of water were seen, as much as

if it had been added to the coal, or had been trans-

mitted over it, in the form of steam.

As the coal had ceased to yield air, before it was

mixed with the finery cinder, and as no air can be

obtained from this substance without water, a con-

clusion was drawn, that this fluid existed in ih6

scales of iron, and could not he driven off from

them, by means of heat.

An hypothesis was formed, that the finery cinder

supplied the coal with water, which was decompo-

sed; its oxygen was supposed to unite with the coal

and generate the fixed air, while its hydrogen esca-

ped, dissolved part of the coal, and made the car-

bonated inflammable air.

This explanation appeared to be very plausible,

but it has been overturned, by subsequent experi-

ments, which are related in the first section.

Inflammable and fixed air are also procured, by

mixing coal, with the calces of zinc, iron, copper,

lead, manganese, tin, and bismuth, as will be shewn
by the following experiments.

Half an ounce of the oxide of zinc, precipitated

from a solution of white vitriol by caustic pot-ash,

was washed in water, until it v/ould not give a

milky colour to muriated barytes, and was exposed
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to a red heat half an hour, and then mixed with two
drachms of coal, which had ceased to yield air, in

an earthen retort, when it gave eighty-six ounce
measures of carbonated inflammable and fixed air

j

The I St looz. measures, was the atmospheric air of

the vessel.

2i 4 contained 75
3d 4 4c
4th 4 15
5tl» 4 10
6th 4 2

7th 56 o

86

The same result happened, from using the flowers

of zinc and coal. The metal in both experiments,

was completely revived, and was found adhering to

the neck of the retort, which was broken to obrain

it. Very frequently, upon exposing the flowers of

zinc and coal to heat, inflammable air, without any

mixture of fixed air, will be obtained.

Two drachms of the oxide of iron, made from a

solution of green vitriol, by caustic pot-ash, and

which had been half an hour exposed to a red heat,

and one drachm of coal, gave two hundred and six-

ty-nine ounce measures of inflammable and fixed,

air. The metal was revived.

The i^t 4.0Z. measures, was the atmospheric air of

the vessel.

2d 4 contained 65'

3^ 4
4th 4

6th 5
o

1
269

7th 200
8 th 44

6^n
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Half an ounce of the oxide of copper, from blue

vitriol by caustic pot-ash, which was exposed half

an hour to a red heat, and one drachm of coal,

yielded one hundred and six ounce measures of in-

flammable and lixed air.

The ist 4 oz. measures, was the air of the vessel.

2d 36 contained ioo\ o\ «.

3d 10 74/ a. 2^/1
4th 10 20 f ^ 80 f 3
5th 8 I2>- 88>3
oth 20 10 \ ^' 90 i 5:7*

7t h 18 sj 95J ^

106

Half an ounce of minium, and one drachm of

coal, gave twenty-six ounce measures of inflamma-

ble and fixed air.

The I St 4 02. measures was the air of the vessel.

zd 10 contained

3d 8

4th 4. isi S- 85) 3

26

Half an ounce of white lead, and one drachm of

coal, afForded fifty-three ounce measures of inflam-

mable and fixed air.

The I St 4 oz. measures, was the air of the vessel.

2d 4 contained 8o\ 20\ g*

3d 18 95 1 ^ 5/ ?
4th 4 85n 15 ( I
5th 9 7^C ^, 30 (I
6tk 8 20 1 .^ ^^

\ ?
7ih 6 loj goJ

^

53

r ui iiic vcaaci.

45 f
S- 55 ^

15U- 8si
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Half an ounce of the black oxide of manganese,

and one drachm of coal, gave fifty-five ounce mea-

sures of inflammable and fixed air.

The I St 4 oz. measures was the atmospheric air of

the vessel.

2 J 4 contained 8o
"J

_^ 20 "^ 5*

3d 26 95 1 X s li
4\^ ' ^5^- 'S\t
5^^ 10 3^ \^' 70

\ ^
^th 3 25 J 75 J cT

55

Half an ounce of the white oxide of tin, and one

drachm of coal gave seventy-four ounce measures

of inflammable and fixed air.

The 1st 4 oz. measures vvas the air of the vessel.

2d 12 contained 50
3d 10

50-)^ 5O
45 I a. 55 I
20 f p 80

[

15 J
•^'

85 J

at

4th 26 , , . 20 f^ ^^
r i

5th 22 15 J -^ ^5 J f

74

Half an ounce of the white oxide of bismuth,

precipitated from a solution of bismuth, in the ni-

tric acid by water, and one drachm of coal, gave

thirty-eight ounce measures of inflammable and fix-

ed air.

The 1st 4 oz. measures, v/as the air of the vessel.

2d 10 contained 3<

3'^ 9
4th 10

5th 5

38
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All these calces, except bismuth and zinc, afford

more fixed air than can be procured from coal and

water, which is a proof, that they contain oxygen.

Water appears to be a principal agent in producing

part of the inflammable and fixed air, for these ga^

ses are procured, in proportion to the quantity of

this fluid, in the calces. If oxygen was the sole

agent, no inflammable air could be obtained.

The flowers or white oxide of zinc, frequently

affording inflammable and no fixed air, when sub-

jected to heat with coal, cannot be accounted for

by the new doctrine.

Mr. W. Cruikshank of Woolwich, Great

Britain, having attentively perused the pamphlet of

Dr. Priestley, was struck with the nature and

quantity of the gases, procured from the scales of

iron and rharr.oaL He repeated many_Qf the ex-

periments here detailed, and met with similar re-

sults. He supposes that the oxygen of the metallic

calces exists in the carbonated inflammable air,

which he calls the gaseous oxide of carbon, and

thinks it bears the sam.e relation to carbonic acid gas,

as nitrous air does to nitric acid.

He thinks that none of the hydro-carbonates at

present known, are similar in their properties to the

gaseous oxides of carbon, being much lighter, and

yielding a far less proportion of carbonic acid, when
combined with oxygen. §

§ Nicbolion's Chemical Journal, for April 1801,
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